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Diseases of the Respiratory Organs 


Sxction I. 


DISEASES OF THE NASAL CAVITIES AND OF THE 
ACCESSORY CAVITIES OF THE NOSE. 


I. Hemorrhage from the Nose. Epistaxis. 


(Haemorrhagia narium, Rhinorrhagia.) 


By hemorrhage from the nose proper is understood a hem- 
orrhage from the vessels of the nose or from those of the acces- 
sory nasal cavities. 

Etiology. Epistaxis is sometimes seen in otherwise per- 
fectly healthy horses in consequence of a congenital predisposi- 
tion, probably hemophilia, and may then occur without any ob- 
vious cause at all or from a quite insignificant external cause. 
Predisposition of this kind to epistaxis appears to be congenital, 
particularly in highly bred horses, and it often disappears with 
advaneing age. 

The most common causes of epistaxis are traumatic in- 
juries to the head, such as a blow or a thrust, or injuries to the 
nasal mucosa, which may also be due to the introduction of the 
rhinolaryngoscope, to convulsive expiration after the penetra- 
tion of foreign bodies, or to dust from the feed (Bigoteaun), to 
stings and bites of parasites (Pentastomum, Cistrus), to lacera- 
tion of the vena pterygoidea, or of the vena maxillaris interna 
in fracture of the condyloid process of the maxilla. Epistaxis 
also frequently occurs in fracture of the base of the skull. 
Another cause may be congestion of the head or stasis, 
especially in chronic diseases of the heart and lungs, also com- 
pression of the jugular vein. 

Rare causes of epistaxis are teleangiectasia or angioma; 
the erosion of individual vessels in ulceration of the nasal 
mucosa commonly leads to hemorrhage from the nose, particu- 
larly also in glanderous ulcers. Rare causes of epistaxis are: 
laceration of the arteria pharyngea (Blaise), of the dilated ar- 
teria carotis interna, of the arteria maxillaris interna (Walley, 
Cadéac) or of the arteria nasalis (Marafon). 
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Epistaxis finally occurs not infrequently in the course of 
general acute infectious diseases (anthrax, purpura hemor- 
rhagica, scorbutus, smallpox) ; also in blood diseases (leukemia, 
anemia). 


Symptoms. There is a discharge of blood from one or both 
nares, either in the form of drops (epistaxis) or in a continuous 
thin stream or in larger amounts (rhinorrhagia); the blood is 
usually bright red, not foamy, perhaps mixed with a few large 
air bubbles. If nasal catarrh exists simultaneously, the blood 
may appear in the form of fine streaks in a mucoid or purulent 
discharge. If there is a more severe loss of blood, the patient 
is frightened, the pulse is small and frequent, the mucose are 
very pale and a fatal issue due to loss of blood may occur under 
intensification of the symptoms within eight to twelve hours, 
or only after five to eight days. In the majority of cases, 
however, hemorrhage ceases spontaneously after a time. We 
generally need consider only such hemorrhages as dangerous 
which oceur frequently in anemic animals or which are due to 
serious underlying infections. 


Diagnosis. It is usually easy to recognize the source of a 
hemorrhage in the nasal cavities or the accessory naval cavities. 
However, the cause of such hemorrhage can only be deter- 
mined after a consideration of all concomitant circum- 
stances and after a careful inspection of the nasal cavities, 
with the rhinolaryngoscope when possible. If there is a 
more severe hemorrhage such inspection must, however, be 
postponed, and the stopping of the flow of blood is the first 
requirement. In hemorrhage from the lungs the blood is like- 
wise bright red; but it is finely foamy and there is cough and 
frequently dyspnea. Exclusion of hemorrhage from the lungs 
may be difficult in those cases of profuse bleeding in which por- 
tions of blood get into the pharynx and from there into the 
trachea or bronchi, causing cough and becoming more or less 
foamy. In hemorrhage from the stomach the blood is dirty 
brown, has an acid reaction and may in horses, and occasionally 
in cattle, be expelled from the nose with vomitory movements. 
Blood oozing out of uleers is mixed with mucoid, purulent or 
ichorous discharges, if severe bleeding does not occur. 


Treatment. Hemorrhage frequently stops soon and spon- 
taneously if the animal is taken to-a quiet place. If it persists, 
cold applications to the frontal region and to the nose are 
indicated, also astringent irrigations of the bleeding nasal cav- 
ity (alum, tannic acid, iron sulphate, chloride of iron in 3-5% 
solutions). In severe hemorrhage, which cannot be controlled 
otherwise, one or both nasal cavities must be tamponed; this 
may be done with absorbent cotton soaked in an 8-10% solution 
of chloride of iron, or with oil of turpentine or with a 0.01-0.02% 


Thrombosis of the Nasal Veins. Nasal Catarrh. = 


solution of adrenalin or suprarenin. The tampons so soaked 
must be wrapped in gauze and tied to a string, so that they can 
subsequently be removed safely. (If in horses or cattle both 
nares have to be closed by tampons, it is necessary to make a 
preliminary tracheotomy.) Adrenalin may be injected sub- 
eutaneously in doses of 15 to 75 drops per 200 pd. weight. 
Sometimes ergotin given subcutaneously is very serviceable. 
In a case of Pease obstinate hemorrhage from the nose was 
controlled by the intravenous injection of a 2% solution of 
gelatin in a 0.4% solution of sodium chloride. Hemorrhages 
from varicose veins or from ulcers may be stopped by cauteri- 
zation with silver nitrate or by the actual cautery. In very 
restless horses, narcosis may become necessary in order to 
secure the arrestment of hemorrhage. (For the treatment of 
a posthemorrhagic anemia, see Vol. I.) 


Thrombosis of the nasal veins may occur in passive congestion, in 
marasmus, occasionally also in phlebitis (Zschokke). It is of some elini- 
cal importance, since occasionally it may be confounded with glanders. 
Corresponding to the thrombi one sees on the mucosa of the septum 
yellowish or yellowish gray nodules or narrow ridges, the former some- 
times arranged like a rosary. The mucosa in their neighborhood ap- 
pears dark red. The appearance of the nodules, the absence of ulcera- 
tions and the lack of swelling of the submaxillary lymph glands are suf- 
ficiently characteristic to exclude glanders. 


Zschokke saw abnormally intense congestion in the veins of the nasal septum. 
causing nasal stenosis in a horse in the course of thrombotic colic. The horse 
was breathing with difficulty through the nose and also through the opened mouth 
and made a strong snuffing noise. The nasal mucosa was intensely cyanotic, and 
foamy blood was oozing out of both nostrils. 


2. Nasal Catarrh. Catarrhus narium. 
(Rhinitis catarrhalis.) 


Etiology. One of the most frequent causes of acute nasal 
eatarrh is cold, which is apt to occur particularly in spring and 
fall, in cold, foggy, damp weather, and more especially in sud- 
den changes of temperature. The inhalation of air which is 
contaminated with irritating substances or, in badly ventilated 
barns, with ammonia, often stands in causal relation. The 
same is true of excessively warm air and, in case of fire, the 
inhaled smoke and soot are irritating to the nasal mucosa. 
Further causes are found in the dust of the street and of the 
feed, also in mould. Stazzi found, in two dogs, chronic nasal 
eatarrh to be due to Aspergillus fumigatus, and Ziirn found 
Mucor racemosus in the glistening discharge from the nose of a 
sheep. Further, the inhalation of pollen may give rise to mul- 
tiple cases of nasal catarrh (see hay fever, page 5). 

Foreign bodies introduced into the nasal cavities inten- 
tionally or accidentally may cause catarrh or superficial or deep 
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loss of substance. (Nunn saw a head of wheat drop from the 
eatarrhal nasal cavity of a steer; Parson removed a sponge 
from the nose of a horse.) The same is true of frequent injury 
of the nasal mucosa of the horse, which is often produced inten- 
tionally in order to mask existing glanders. 

Infection appears to play a role in some eases, and in that 
case, nasal catarrh may occur in enzootics. It does not appear 
unlikely that cold is a predisposing cause in lowering the resist- 
ing power of the nasal mucosa. 

Nasal catarrh occurs secondarily in some general acute 
infectious diseases and in other inflammatory conditions of the 
respiratory organs; it also usually accompanies catarrh of the 
pharynx and larynx. Inflammatory processes of parts in the 
immediate neighborhood of the nasal cavities, especially in the 
bones, teeth, and alveoli of the teeth, usually extend into the 
nasal mucosa. 


Chronic nasal catarrh develops from the acute form only 
very exceptionally; it is, as a rule, seen as a secondary affec- 
tion to disease in the immediate neighborhood or in other por- 
tions of the respiratory tract. The most common affections 
leading secondarily to chronic nasal eatarrh are: glanders, 
neoplasms, animal parasites (Pentastomum, Cistrus), catarrh 
of the accessory cavities, rachitis, chronic bronchial catarrh, 
pulmonary tuberculosis, lungworm disease, ete. 


Symptoms. Acute nasal catarrh usually begins with local 
symptoms unless it be due to a general infection. One rarely 
sees a prodromal depression of the sensorium, malaise and 
moderate elevation of temperature. Smaller animals generally 
sneeze a good deal in the beginning, shake their heads and rub 
their noses against their feet or against the floor, while larger 
animals snort often. The mucosa appears intensely reddened 
and feels warm. Soon there is a discharge, usually from both 
nostrils. It is at first perfectly clear, thin fluid, watery; soon, 
however, it becomes tenacious, glassy, somewhat turbid, at the 
same time more abundant. Finally, in consequence of the ad- 
mixture of numerous pus corpuscles, the secretion becomes pur- 
ulent and less abundant; it dries at the margins of the nostrils 
and there forms crusts. Later on the discharge again becomes 
clear and then ceases. The mucosa, which is at first dry, gradu- 
ally becomes shining. It retains its intense red color during the 
whole time and becomes more or less swollen; sometimes in 
the larger animals, usually in the smaller ones, respiration be- 
comes snorting and sniffling. In dogs asthmatic attacks occa- 
sionally occur, due to a periodic accumulation of mucus between 
the turbinated bones (Liénaux). Sometimes rattling nasal 
sounds are heard. Exceptionally roundish, superficial erosions 
are formed on the mucosa. The intensely red base of these 
erosions soon becomes covered by new epithelium. 


Symptoms. 5 


In rare cases there are formed thin-walled vesicles of millet to lentil-size . 
(so-called ‘‘Blatterdruse,’’ rhinitis phlyctenulosa). The process which leads to 
the formation of such vesicles is a rapid mucoid degeneration of epithelial cells or 
the accumulation of a serous exudate under the epithelial covering, which. elevates 
it in spots from the underlying tissue. The vesicles later on dry and form crusts 
which are shed during the rapid regeneration of the epithelium. 


One of the most common complications is acute conjunc- 
tivitis, manifesting itself by redness and swelling of the con- 
junctive, photophobia, and increased lacrimation. Some pa- 
tients show difficulty in deglutition, also acute laryngitis, as a 
complication. The submaxillary lymph glands are sometimes 
slightly swollen and somewhat tender. The swelling soon dis- 
appears with the cessation of the nasal discharge. 


Hay fever (pollen disease) is a severe coryza which appears after the inhala- 
tion of the pollen of certain gramineae, and is associated with conjunctival catarrh, 
redness and swelling of the region around eye and nose, sometimes even with attacks 
of asthma. A particular sensitiveness to pollen-substance is observed only in man. 
While it may produce nasal catarrh in animals, it is not certain whether a special 
sensitiveness is present. Walther (B. t. W., 1911, 818) diagnosed an enzootic 
catarrh of the upper air passages as hay fever, which he observed among horses 
at the time when the grass was in bloom. 


The course of the disease is usually favorable. After the 
secretion has become purulent, the irritation of the mucosa 
ceases, the discharge rapidly diminishes, and recovery is com- 
plete within one or one and a half weeks. Only in short-nosed 
dogs, a tendency to a chronic course is observed at times. 

Chronic nasal catarrh sometimes begins with the symptoms 
of acute nasal catarrh, but in other cases the affection develops 
with chronic symptoms from the start. 

The nasal discharge, which always exists, varies in com- 
position and in quantity from case to case and even from time 
to time in the same animal. It is sometimes more mucoid, 
tenacious and glassy, sometimes more purulent; it may even be 
bloody or ichorous and fetid. It is usually not abundant, dis- 
appears from time to time entirely, to become again suddenly 
profuse, and is discharged especially after exercise, sometimes 
also on lowering of the head (rhinorrhea, blenorrhcea nasalis). 
The secretion partly dries at the margins of the nares, it partly 
runs over the upper lip and leads to the formation of unpig- 
mented streaks in consequence of maceration of the skin. A 
part of the secretion dries on the margins of the nares, forming 
erusts; the other portion runs down over the upper lip where it 
macerates the skin and leads to the formation of unpigmented 
striae or grooves. The submaxillary glands are usually some- 
what swollen and indurated, but do not become adherent to the 
surrounding tissue. 

The mucosa appears bluish or brownish-red, or sometimes 
erayish-red, evenly swollen or uneven (rhinitis prolifera, 
S. hypertro). Cicatrices of variable type may also be formed. 
Catarrhal ulcerations as described above occur more frequently 
and in larger numbers than in acute catarrh, The swelling of 
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the mucosa may bring about difficulty in respiration with snort- 
ing and sniffing. Stenosis of the nasal cavities occasionally is 
brought about by masses of exudate which accumulate between 
the turbinated bones (rhinitis concharum). In such eases thin- 
ning and deviation of the nasal septum may occur, The accumu- 
lation of masses of secretion and the asthmatic attacks caused 
by them are seen most frequently in dogs with short noses, and 
especially during or after exercise. When these attacks, which 
last only a few seconds, take place, the animals suddenly stand 
still, the fore-feet spread apart, their inspirations are snoring 
and accompanied by visible thoracic movements, as though a 
foreign body had become lodged in the nasal eavity; their glance 
is anxious (Hébrant & Hermans). 


Typical ozena (‘‘stink-nose’’) is the name given to an atrophic rhinitis 
occurring in man, in the course of which the mucosa, including its glands, and 
later the submucosa and the turbinates gradually become atrophied; instead of 
the normal secretion, a varnish-like deposit forms on the mucosa, and yellowish- 
brown dry crusts are attached firmly, underneath which the secretions putrefy. In 
consequence, the exhaled air and the nasal discharge, which is purulent and mixed 
with greenish clumps, acquire a disagreeable foul odor which resembles that of 
sweaty feet. Ozena in a wider meaning of the term includes all cases of chronie 
nasal catarrh, in which the secretions and the exhaled air have a persistent foul 
odor. Hébrant & Hermans (Ann. 1908, 25) report a case of chronic nasal catarrh 
in a dog, which resembled the typical form of ozena. Portions of the bony nose, 
the ethmoid bone and of the bony walls of the nasal accessory sinuses became 
necrotic and were cast off. 


The course of chronic nasal catarrh is protracted, and often 
the affection cannot be removed entirely. The process shows 
a tendency to extend to the neighboring organs, in horses to the 
maxillary sinus or to the air-sac, in dogs, especially in short- 
nosed animals, to the frontal sinus. Cats sometimes develop a 
chronic nasal eatarrh of unknown origin, which leads to enlarge- 
ment of the nasal bones, thickening of the skin of the nose and 
to swelling of the submaxillary glands. In feeble sheep, par- 
ticularly in lambs, wetting or cold often lead to chronic nasal 
eatarrh with severe local “symptoms ; it is usually followed by 
obstinate catarrh of the conjunctive and of the lower respira- 
tory passages, which exhaust the animals greatly. It is a ques- 
tion whether this affection in some manner stands in relation to 
the chronic form of hemorrhagic septicemia. 


Diagnosis is usually easy. The decision as to whether 
catarrh is primary or secondary is, however, more difficult. 
Since it may be of great importance to ascertain the exact 
nature of the affection, artificial illumination of the nasal ecav- 
ities is indicated eventually by the aid of a rhinolaryngoscope. 
In certain cases the microscopical examination of the nasal dis- 
charges is necessary, and trephining of the nasal cavity may 
be required. All associated symptoms need consideration. 

In horses it is necessary to exclude glanders, which is char- 
acterized by the peculiar nodules and ulcers, and by the con- 
dition of the submaxillary glands (see Vol. I). In the absence 
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of well defined symptoms, only the mallein test and the sero- 
diagnostic methods (agglutination, complement- fixation, precip- 
itation) can give definite information. In cases in which, for 
a time, strangles presents only symptoms of acute nasal catarrh, 
the subsequent characteristic involvement of the submaxillary 
glands will decide the diagnosis. Yet, throughout its course, 
strangles may assume the clinical picture of acute nasal eatarrh, 
and in such cases the specific nature of the disease is recognized 
only by the fact that other animals of the same herd acquire 
the typical disease (see Volume I). Specific nasal catarrh must 
be thought of also in other species of animals. Empyema of 
the accessory nasal cavities (maxillary sinus, frontal sinus) is 
to be considered especially in those cases in which the discharge 
is copious or unilateral, increasing when the head is held low 
or during motion. In ‘these eases the changes in the nasal 
mucosa are slight, but the region of one of the accessory sinuses 
is sensitive to pressure, the bony wall may bulge out, and an 
exploratory operation of trephining will decide the question of 
diagnosis. Percussion does not often give reliable results. The 
differentiation of nasal ecatarrh and empyema of the guttural 
pouch in horses is possible by methods similar to those em- 
ployed in differentiating catarrh of the accessory sinuses. 


Treatment. Acute nasal catarrh usually ends in recovery 
without any treatment. It is sufficient to protect the sick ani- 
mals against drafts, to keep them in a moderately warm place, 
and to give them feed free from dust. In severe eases with 
higher fever, with abundant discharge and snorting respira- 
tions, it is well to irrigate the nasal cavities with lukewarm 
water, or better, with lukewarm physiological salt solution con- 
taining one per cent of bicarbonate of soda. If the mucous 
membranes are very irritable, the irrigating fluid may be diluted 
with equal parts of milk, or the first irrigation is followed by 
one containing oily remedies (Ol. amygdal. with 1% of men- 
thol; thymol, eucalyptol, peruol, creosote, guaiacol), which may 
also be applied with a suitable nebulizer. In horses these oily 
substances can be applied directly to the mucous membranes of 
the nose by means of an applicator armed with a pledget of 
absorbent cotton. Suitable astringent solutions for irrigation 
are, 1% alum solution or 0.2-0.5% tannin solution; for disin- 
fectants, 2 to 3% boric acid or borax solution, 1% ‘ereolin, 0.1 
to 0.5% solution of permanganate of potassium. These solu- 
tions may render good services if administered with the nebu- 
lizer. If the discharge is very copious, douches with 1 to 2% 
solution of sulphate of zine, or inhalations of oil of turpentine 
(1 to 5% evaporated over hot water) are of use. In case the 
mucous membrane is greatly swollen and the nasal passages are 
contracted on that account, the direct application of 0.01% solu- 
tion of adrenalin or of suprarenin should be considered; small 
amounts of these solutions may be employed for irrigation. 
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Crusts adherent to the margins of the nares should be removed 
with warm water and the place should then be covered with fat 
or vaseline. 

Chronic nasal catarrh requires local treatment with inhala- 
tion and irrigation of the nasal cavities. 


In larger animals inhalation is brought about by placing under the nares of 
the patient a vessel filled with hot water and by wrapping a large cloth around 
the head of the animal and the vessel. If a horse should be frightened by this 
manipulation, the lower part of its head is placed into a feed sack, fastened to the 
head; the bottom of the feed sack is removed and the former connected with the 
vessel with hot water (Johne). Smaller animals may be made to inhale in a similar 
manner, or by the aid of a Siegel, a Bulling or a Wasmuth apparatus. The use 
of these apparatuses appears less serviceable, however, since the greater portion 
of the sprayed fluid becomes deposited in the lower portions of the nasal cavities 
(Poeschel, Freund). 

Much better results are obtained in all animals from irrigation of the nasal 
cavities with the aid of a syringe connected with a proper rubber tube, perforated 
in several places at its free end. This tube is introduced high up into the nares 
and the fluid is injected under moderate pressure. A catheter with lateral per- 
forations connected with an elevated irrigator may also be used. A Frick or a 
Bayer-Kieselbach spray apparatus which may be introduced into the nares of a 
horse without difficulty is also quite serviceable. 

In smaller animals it is very difficult or impossible to introduce even quite 
a thin rubber tube or catheter, it is therefore better to fit an olive-shaped tip te 
a syringe or other apparatus, which has a central bore and is introduced just into 
the opening of the nose, which is thereby closed during the injection. The irrigat- 
ing fluid may be injected with syringes with fine and soft tips or, in birds, by 
means of a glass tube formed like an eye dropper, the fine point of which is bent 
at an angle. 


However, in chronic catarrh of the uppermost portion of 
the nose these methods are insufficient, and here as well as in 
necrosis of the turbinated bones there is no other procedure left 
but trephining of the nasal cavity and irrigation from above 
with disinfectant and astringent fluids. 

Internal medication appears superfluous; sulphate of atro- 
pine may perhaps be used in case of abundant secretion. In 
secondary nasal catarrh the primary affection must be sub- 
jected to the proper treatment, which is usually surgical. 


Nasal Catarrh with Cutaneous Desquamation in the Neighborhood 
of the Nose in Horses. This disease, occurring frequently among horses, is 
probably due to noxious feed, in such a manner that certain irritating 
substances of such food, during ingestion, come in contact with the skin 
in the neighborhood of the nose, the mouth and the mucosa of the nose. 
Varying with the nature of the feed either the changes of the mucosa of 
the muzzle are more marked or, on the contrary, those of the nose. An 
origin as indicated above was established by Oekrész who found fifty-eight 
out of sixty-four horses of one owner affected seven days after they had 
been fed with chaff from a certain source. The disease did not spread to 
other horses. Aside from the changes of catarrh of the mouth and nose, 
desquamation of the skin was seen at the lower part of the head, the 
pigmented epidermis was shed in thin, but fairly large, lamelle and 
flakes, and the skin assumed a peculiarly ragged appearance. Change 
of feed in such cases, supported by the usual therapeutic applications 
to the skin of borovaselin, brings about recovery within a few days 
(Oekrész, A. L., 1909, 514). 
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Benign Infectious Nasal Catarrh in Cattle. This disease, by Dieck- 
erhoff also called ephemerous infectious nasal catarrh, is contagious 
in nature and is usually observed in adult cattle, only exceptionally 
in calves. It often occurs as a stable enzootic, frequently, however, 
also sporadically. According to Dieckerhoff, the period of incubation is, 
as a rule, only two days. 


The relation of this disease to malignant catarrhal fever or croup of cattle 
(see Vol. I) and to infectious catarrh of the upper respiratory passages in cattle 
(see catarrh of the larynx and bronchi) is still to be established by further observa- 
tions. 


The first symptoms consist in decrease or even in complete lack of 
appetite, also weakness and a more or less febrile temperature, which, 
in severe cases, rises up to 40° C. and higher. In milch cows there is 
a decrease of milk secretion, lacrimation, swelling of the eyelids, a thin 
mucoid secretion from the nose, reddening of the conjunctive and of the 
nasal mucosa. 

The course is acute and recovery occurs in adult cattle generally 
after one to one and a half days, more rarely after two to three days. 
Dieckerhoff observed a fatal case in a ealf. 

Treatment consists in a proper regulation of the diet (good hay 
and bran mash). . 


Literature. Dieckerhoff: Specielle Pathologie, 1892, ii, 86. 


3. Contagious Nasal Catarrh of Birds. Coryza avium 
contagiosa. 


(Ansteckender Schnupfen der Voegel [German]; Coryza con- 
tagieux, morve ou roupie des poules [French].) 


Contagious nasal catarrh of fowls is an acute infectious 
disease characterized anatomically by a catarrhal inflammation 
of the mucous membranes of the head. 


Occurrence. ‘The disease occurs preferably among young 
fowls, especially chickens, during damp, cold weather, in fall 
or spring. It is epizootic in character and often causes the 
death of many birds. Its economic importance depends both 
upon the great mortality and upon the fact that affected adult 
hens are unfavorably influenced as to their egg-laying capacity. 


Etiology. Contagious nasal catarrh of fowls is due to an 
infection. This is shown not only by the epizootic occurrence 
but also by inoculation experiments (authors’ observations), 
and by the observation that the disease is often imported 
through newly bought fowls (Ammenschlaeger, Feld). The 
nature of the infectious virus has not been determined exactly, 
but it is contained in the secretions of the mucosa of the head. 


Deich did not succeed in the experimental transmission of 
the disease to chickens and ducks. 
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L. Gallez and later on Gratia & Liénaux found in the mucous secre- 
tion from the nose of sick chickens an organism similar to the diph- 
theria bacillus of Klebs-Loeffler. Gallez believed these bacilli to be an 
attenuated type of the diphtheria bacillus, while Gratia & Liénaux con- 
sider it doubtful whether the organism is an attenuated diphtheria 
bacillus or a pseudodiphtheria bacillus. Deich demonstrated spirilla- 
like organisms and also short bacilli rounded at both ends and occurring 
in groups. 


The disease has formerly, but also again lately, been considered as a special 
clinical variety of fowl diphtheria (Colin, Schrevens, Gallez, Klee) due to the 
bacillus of fowl diphtheria. 


Natural infection takes place by scattering the infected 
nasal secretion by movements of the head and in sneezing of the 
sick birds and by the ingestion of these secretions with con- 
taminated food or water by healthy birds. Healthy flocks 
usually become infected by the importation of infected birds. 
The disease may, however, be spread just as in fowl diphtheria, 
by free flying birds coming from a distance. 

Predisposing causes seem to be of importance in causing 
the disease. Damp and cold weather in the fall and spring, 
the sojourn in cold and drafty places, may assist in bringing 
about the infection. 


Susceptibility. Young or debilitated birds, especially young 
chickens, are affected most commonly. In some epizootics birds 
are affected without reference to age. 


Anatomical Changes. Aside from emaciation and anemia 
a glassy or purulent mucus is found in the conjunctival sae, 
in the nasal cavities and in the pharynx. The mucosa of these 
parts is reddened. 


= 


Symptoms. The disease begins with malaise. The sick 
animals separate themselves from others and sit quietly with 
ruffled feathers and drooped wings. The appetite is decreased 
after one or two days, lacrimation occurs, also frequent sneez- 
ing and shaking of the head. At first watery, later on tenacious, 
whitish to yellowish masses are discharged from the nose. 
Such secretions are discharged from both nasal openings, and 
they dry there to yellowish crusts which close up the openings. 
The birds breathe through the open bill or respiration is rat- 
tling or sniffling. The eyes are kept closed and the lids become 
matted together by masses of secretion; in the conjunctival sacs 
a whitish, tenacious, however not croupous, exudate collects 
which makes the eyelids protrude. The cornea appears cloudy. 
On account of the matting together of the eyelids the sick 
birds are unable to take up their food and they may actually 
starve to death. The infra-orbital cell, which is filled with 
masses of exudate, sometimes protrudes in the shape of a swell- 
ing or tumor. In the pharynx we find a muco-serous exudate 
and intense reddening of the mucosa. Swallowing may become 
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difficult. The birds frequently succumb with rapid emacia- 
tion. 


Haubold saw in goose-fattening establishments annually numerous 
eases of a disease resembling contagious nasal catarrh and leading to 
serious economic losses. After an incubation period of eight to sixteen 
days the birds showed reddening of the bill and a mucous nasal secretion 
which easily dried into crusts. The birds frequently scratched their 
bills, dipped them often into water, curved their necks occasionally or 
bent their heads toward the back, shook them, cried out from time to 
time, turned around in a circle, ‘‘turning disease’’ of geese, and finally 
fell down almost unconscious, soon to get up again. Beginning with 
the third week there is diminution of appetite. Sometimes 10 to 15 
per cent of all birds succumb to the disease. Other observers claim that 
it is incurable. It appears that it has been imported into Germany 
from Russia. Schreiber claims to have found as the cause of the disease 
a micrococcus, and its toxins are said to affect the cerebellum. 


Haubold believes that the affection is an infectious cerebro- 
spinal meningitis. 


Course and Prognosis. The disease spreads rapidly among 
the birds of one establishment and leads to death in some epi- 
zootics after only one to three days; generally, however, the 
course lasts several days, up to three and six weeks. Most 
young birds die from the disease (sometimes there are 95 
per cent of fatal cases); in adult birds the disease frequently 
ends in recovery. 


Diagnosis. The clinical diagnosis is based on the econta- 
gious nature of the disease and the mucopurulent character 
of the catarrh of the mucous membranes of the head. Simple 
nasal catarrh, which under favorable hygienic conditions may 
also occur among a number of birds, may be distinguished by 
the fact that it does not spread widely, that the nasal secre- 
tion remains thin, fluid, and that the affection of the conjunc- 
tive and pharyngeal mucosa, which, in rare cases, may coexist, 
remains moderate in degree. In fowl diphtheria pseudomem- 
branes are found on the mucose and also on the skin. 


Treatment. Ziirn recommends the inhalation of vapors of 
tar; Azary, irrigation of the nasal cavities with a 3-5 per cent 
solution of chlorate of potash, or a 5 per cent solution of 
borax; Klee advocates irrigation of the nasal cavities 
with a 2 per cent solution of sulphate of copper. The 
same solution may be used to brush the conjunctive and 
the mucosa of the pharynx. One should also see that the masses 
of secretion agglutinating the eyes and the nostrils are removed 
from time to time. The infra-orbital cell, if swollen, must early 
be laid open by an incision and must be irrigated for several 
days after the removal of the exudation. One must also attend 
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to artificial feeding of young birds whose eyes have become 
closed and who consequently cannot feed properly. Feld rec- 
ommends that white bread soaked in water or milk be introduced 
into the bill of such patients. While the disease lasts the ani- 
mals should be kept in warm places. 


Prophylaxis. Since treatment of the disease frequently is 
without results it is advisable to limit the spread of the disease 
by isolation of the sick, or better still, of the healthy birds, 
and by cleaning and disinfecting the coops and runs. The 
spread of the disease may sometimes be checked by the imme- 
diate slaughter of all the sick birds (Ammerschlaeger). The 
importation of the disease may be prevented by careful exam- 
ination of newly bought birds and by keeping them in quakes 
tine for some time. 

Literature. Ammerschlaeger, W. f. Tk., 1906, 27—Deich, S. B., 1903, 67.— 


Feld, Leipzig, Gefiztg., 1906.—Gratia & Liénaux, Ann., 1898, 401 —Haubold, Ss. B., 
1908, 76.—Klee, Gefiuegelkrkt., 1905, 18; P. Vb., 1901, ii, 26. 


4, Infectious Nasal Catarrh of Swine. Rhinitis infectiosa suum. 


(Schniiffelkrankheit, Boésartiger Nasenkatarrh der Schweine 
[AwacKER] [German]; Rhinitis infectiosa [ ImmMtncER].) 


Infectious nasal catarrh of swine is an enzootic, infectious 
disease of young pigs, caused by the bacillus pyocyaneus, char- 
acterized anatomically by a hemorrhagic inflammation of the 
nasal and ethmoid mucosa and by hemorrhagic meningitis. 


Historical. The disease has been known in Germany for a long 
time under the name of ‘‘snuffling disease’’; it was believed to be 
a rachitic affection of the bones of the-face or osteomalacia (see Vol. I) 
(Haubold, Harms, Wulff, Ostertag) ; others considered it a specific form 
of rhinitis (Schneider, Imminger); while still others (Anacker) 
thought that it was identical with malignant catarrhal fever of cattle or 
a form of scorbutus (Hering). Since nasal stenosis due to tuberculous 
or actinomycotic changes has also been included under the term of 
“‘snuffling disease’ Anacker, and particularly Friedberger & Frohner, 
have justly advocated to abandon this name entirely. 

Imminger recognized the infectious nature of the disease in 1890 
and Koske cleared up its etiology in all of its main points in 1906. 
Aside from these authors, Anacker, Schneider and others have furnished 
contributions to the symptomatology and pathologic anatomy of the 
disease. 


Occurrence. Infectious rhinitis occurs during all seasons 
enzootically among pigs three to six months old; older hogs are 
affected only rarely. Wooden pig-pens appear to be particu- 
larly favorable to the appearance and to the spread of the dis- 
ease; other observers claim that a rough stone floor favors the 
appearance. of the affection. So far, only German veterinarians 
have reported on the appearance of this disease. 


Pathogenicity. i fs 


Etiology. Bacillus pyocyaneus is a usually small, slender, 
non-motile rod with rounded ends and with a single flagellum 
at the posterior pole; its length is between 0.6 to 6 p and its 
shape is likewise very variable. It does not form spores. The 
bacilli have been found in the ethmoidal mucosa and in the brain 
of sick animals. They are easily stained with the watery anilin 
stains, but they are decolorized by Gram’s method. 


Cultural Properties. In a gelatin stab culture the bacilli develop 
almost exclusively in the upper part of the stab canal, to form first 
a depressed growth on the surface, greenish and fluorescent in color. 
Liquefaction spreads downward and the growth collects at the bottom 
of the liquefied gelatin as a slimy mass; the surface becomes covered 
with a greenish-yellow growth. On gelatin plates there are first formed 
small, roundish, yellowish-white colonies growing rapidly in size, their 
eenter darker yellowish and the periphery greenish fluorescent. On 
agar, there is formed a fairly thick, grayish-yellow covering, which 
at room temperature later on becomes deep dark green; the cultures 
emanate an aromatic odor resembling jasmin. On potatoes the growth 
is at first reddish-yellow and changes from the second day into green. 
Bouillon becomes after some time uniformly cloudy and greenish in 
the upper strata. Milk is coagulated. 


Pathogenicity. Small laboratory animals (mice, guinea- 
pigs) die after subcutaneous inoculation of pure cultures within 
two to five days; after intraperitoneal inoculation even after 
three to six hours. If young pigs are inoculated directly into 
the mucosa of the ethmoid, after a preliminary trepanation, they 
develop the same symptoms and anatomical changes as in 
natural infection. According to the amount inoculated, the 
animals die after twenty-four hours or after eight to thirty 
days. Intramuscular inoculation leads to death in twenty-seven 
to thirty days. Intravenous injection of a bouillon culture only 
leads to a transitory elevation of temperature. 


Natural infection occurs by the introduction of the bacilli 
through the nose. Since bacillus pyocyaneus is a common sap- 
rophyte, found especially in manure, straw, feces, etc., it easily 
gets into the noses of hogs in rooting. The imoculation experi- 
ments of Koske admit also the possibility of different portals 
of entrance. If the disease has once made its appearance it is 
spread by the nasal secretions of the sick animals. 

Young animals are especially susceptible to natural infec- 
tion. 


Pathogenesis. After gaining access to the nasal mucosa, 
the bacilli multiply rapidly and soon get into the upper portions 
of the nasal cavities and inte the ethmoid bone. They form 
powerful toxins and these produce, in the nasal mucosa and 
particularly in that of the ethmoid bone, a hemorrhagic inflam- 
mation which subsequently spreads to the meninges. Bacterial 
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toxins, absorbed into the blood, soon cause a general elevation 
of temperature and petechiw and ecchymoses in various por- 
tions of the body. Koske showed experimentally that the toxins 
of the bacillus pyocyaneus can by themselves produce a typical 
picture of the disease. 


Anatomical Changes. The nasal mucosa is deep purplish 
red and the intensity of the redness is, according to Imminger, 
somewhat decreased upward. If the disease takes a short course 
one finds blood coagula in the ethmoidal cells; if the course has 
been more protracted a hemorrhagic purulent exudate is evi- 
dent; there may be deviation and atrophy of the bony lamella. 
The frontal sinuses usually contain a serous fluid. Hemor- 
rhages are seen under the periosteum of the ethmoid and vomer, 
as well as in the sheaths of the olfactory and optic nerves. The 
congested vessels of the meninges show blood extravasation; 
blood is also seen between the convolutions of the brain, some- 
times in the shape of blood coagula. The substance of the brain 
appears edematous and the ventricles contain a_ red-tinged 
though clear fluid. Sometimes blood coagula are deposited on 
the choroid plexuses. Koske found a turbid, reddish fluid in 
very small amounts in the peritoneal cavity, here and there 
diffuse reddening of the intestinal mucosa, streaky reddening of 
the cortical portion of the kidney, subserous hemorrhages and 
parenchymatous degeneration of the internal organs. 


Symptoms. The disease is ushered in by a febrile elevation 
of temperature up to 41° and above and a diminution of appe- 
tite. They early show a certain degree of anxiety and excite- 
ment and make a peculiar blowing noise, as if they wanted to 
expel a foreign body which had gained entrance into the nose. 
They occasionally rub their snouts on their feed troughs or on 
the walls of the pens. Usually on the second day there is bleed- 
ing from the nose upon sneezing, and there appears a reddish, 
slimy, later on and in more protracted cases, a purulent nasal 
discharge; according to Anacker, even ichorous secretion flows 
from the nose in some cases. Breathing becomes more and more 
forced and snorting. If the nasal mucosa is much affected, 
there may be swelling of the region of the nose and of the sub- 
maxillary glands. In the further course, generally after one to 
three days, marked cerebral symptoms become manifest, there 
is restlessness, which may increase to maniacal excitement and 
to attempts to scale the walls of the pens; also convulsions. 
The excitement is followed by coma and the animals lie apathet- 
ically in the straw. 


Course and Prognosis. The disease generally takes an acute 
course and frequently ends fatally within from three to six days, 
under increase of the disturbances in respiration and of the 
general depression. In some epidemics all the animals die and it 
becomes necessary to slaughter the exposed animals in time be- 
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fore they show signs of the disease. Rarely do cases terminate 
fatally within one to two days. More frequently a chronic course 
is observed, the first tempestuous symptoms become milder, the 
appetite, however, remains poor or variable, there may be slight 
epistaxis at intervals and mild convulsions. The nutrition of 
the patients suffers gradually and the animals die from inani- 
tion after several weeks or months, unless they have previously 
been killed. Recovery is rare; different epidemics, however, 
vary greatly in this respect. 


Diagnosis. The acute onset with high fever, the intense 
inflammation of the nasal mucosa and of the brain without pro- 
trusion of the bones of the face, furnish sufficient data for a 
diagnosis. Rachitic or osteomalatic extension of the facial 
bones is characterized by an afebrile course and by the marked 
disorder of the facial portion of the head with simultaneous 
protrusion of the hard palate toward the buccal cavity; there 
is in this affection a nasal catarrh only after a prolonged course 
and after a nasal stenosis has been existing for some time. 
Hog cholera, in its most acute form, might be confounded with 
contagious nasal catarrh because it is sometimes accompanied 
by epistaxis and by symptoms on the part of the brain. The 
absence of anatomical changes in the nose, and the changes found 
in the intestinal tract upon post-mortem examination, should 
prevent an error in diagnosis. 


Treatment. This is frequently without success. It appears 
therefore best to slaughter most of the sick animals. If the 
symptoms are mild from the start, treatment should however be 
instituted. Imminger was successful in two cases with instilla- 
tions of a 1% solution of corrosive sublimate, 1 tablespoonful 
into each nostril every one to two hours. One may also try irri- 
gation of the nasal cavities with corrosive sublimate or another 
disinfectant solution. (See page 7.) Applications of a few 
drops of suprarenin or adrenalin, in 1% solution, may be tried, 
or this solution may be diluted with physiologic salt solution 
and used for irrigating the nasal cavity. 


Prophylaxis. If the disease appears in a herd, it is well to 
separate the healthy animals and instill some corrosive subli- 
mate or other disinfectant solution into their nares. The infected 
pens must be well disinfected and kept clean. 


Literature. Anacker, Spez. Path., 1879, 46—Imminger, W. f. Tk., 1890, 125.— 
Koske, Arb. d. G. A., 1906, XXITT, 542. 
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5. Contagious Nasal Catarrh of Rabbits. Rhinitis 
contagiosa cuniculorum. 


(Influenzaartige Kaninchenseuche; Infectidser oder Bosartiger 
Schnupfen, Bosartiges Schnupfenfieber, Bosartiges Ka- 
tarrhalfieber der Kaninchen, Kaninchenstaupe 
[German]; Rhimtis Purulenta. 


Contagious rhinitis of rabbits consists in an enzootic con- 
tagious affection of the respiratory passages by a bacterium 
similar to the influenza bacillus. 


Historical. This disease, which has long been known under the 
name of ‘‘malignant snuffles,’? was formerly believed to be a 
coccidia rhinitis of rabbits (see page 31). The investigations of Beck 
(1891), Kraus (1897), Roger & Weil (1901), Volk (1902) and Kasparek 
(1903), have, however, shown that the great majority of cases known 
under this or similar names is of bacterial origin. Affections similar 
clinically and anatomically have been observed by Suedmersen (1909), 
Koppanyi (1906), and by Raebiger (1907), but they are due to bac- 
teria of a different kind. 


Etiology. The cause of the disease is a very small, slen- 
der, immotile bacillus of the size of the bacillus bipolaris avi- 
septicus, which is decolorized by Gram’s method and which does 
not form spores. 


Cultivation. In the presence of oxygen and at blood temperature 
the bacilli grow on all of the usual culture media. On gelatin plates 
there are formed after forty-eight hours small granular colonies with 
a sharp or, according to Kraus, serrated margin; the gelatin does 
not become liquefied. On the surface of agar there is developed a 
luxuriant grayish-white, iridescent growth. Milk is not coagulated, 
indol is not formed. The bacilli described by Beck, Kraus, Volk and 
Kasparek show some differences, mostly cultural in type, and accord- 
ing to Kasparek this points to the fact that different varieties exist. 
The variations are, however, not considerable enough to justify a 
differentiation of the affections caused by the various types. 


Suedmersen found a bacillus of the coli group in pleurisy of 
rabbits which is identical in its main characteristics with bacilli found 
by Kraus and Tartakowsky in a similar disease of guinea pigs. Rae- 
biger found an ovoid bacterium which corresponds with the Bacillus 
bipolaris septicus. The Pyobacillus capsulatus cuniculi isolated by Kop- 
panyi is distinguished by the fact that it is polymorphous, rather plump 
and surrounded by a capsule. 


Pathogenicity. The bacillus is pathogenic for rabbits, 
guinea pigs, mice. Rabbits are most susceptible. 


Natural infection usually occurs by inhalation of droplets 
of nasal secretion which are disseminated by sneezing, ete., by 
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the sick animals and are inhaled by healthy rabbits, directly or 
later on with contaminated dust. ‘he spread of the disease is 
also favored by feed contaminated with nasal secretion of sick 
animals, and by transmission through the hands of attendants. 
Rabbits are susceptible without reference to age. 


Pathogenesis. After their entrance into the nose, the bacilli 
produce a violent inflammation of the mucosa of the nose and of 
the accessory cavities and they also get into the general blood 
circulation; there then occurs an elevation of: the general 
temperature and in some epizootics, in fact, in most cases, an 
inflammation of the serous membranes and a pneumonia. The 
inflammation may spread from the nasal cavities into the 
deeper portions of the respiratory tract. 


Anatomical Changes. The mucosa of the nose and pharynx 
appears intensely reddened, swollen and covered with purulent 
material. ‘The accessory nasal cavities, frequently also the 
bronchi, contain a purulent exudate. In the pleura we find ocea- 
sionally a serous, stringy or even purulent exudate, and the sur- 
face of the lungs is covered with a fibrinous deposit. The peri- 
eardium is rarely affected: similarly. The lungs often show, 
aside from compression, atelectatic or bronchopneumonie foci. 
The specific bacilli are found in large numbers in the exudate of 
the mucosa, in the other affected organs and in the blood. 


Symptoms. Weakness and depression become apparent 
after a period of incubation of four to six days (according to 
Raebiger, in eight to fourteen days); the nares become moist 
and there is frequent sneezing. The temperature rises to 40° C. 
and above, and the appetite decreases. The nasal secretion is at 
first scanty and watery, or thick mucoid, and wets the hairs in 
the nasal region, the thorax and the anterior extremities; it 
becomes more abundant, purulent and milky between the second 
and fifth days of the disease. Material of this kind is expelled 
by sneezing and snorting, and the animals rub their noses with 
their front legs. The appetite diminishes more and more, there 
is emaciation and debility and also dyspnea and cough. 


In pleurisy with pyemie cachexia of rabbits, as deseribed by 
Koppanyi, very acute cases occur leading to death in two to three days, 
with rapidly increasing dyspnea and great prostration, high tempera- 
ture, followed by a rapid fall of the temperature to below normal. 
Then chronic cases are frequently observed with the formation of sub- 
cutaneous encapsulated abscesses on various parts of the body or in 
the internal cavities. After the spontaneous or artificial opening of 
such abscesses, the animals may recover, or more rarely they may die 
on account of acute exacerbations. Otitis interna sometimes occurs with 
oblique holding of the head or acute meningitis or cerebral abscess with 
symptoms of excitement. Abscess is observed also in other forms of 
infectious eatarrh of rabbits. 
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Course and Prognosis. In many cases the symptoms are 
intensified rapidly and the animals die within three to five days 
(acute type). In other cases, however, the symptoms are less 
acute from the start and the disease lasts fifteen to eighteen 
days (subacute form), or it lasts for a long time with mild 
symptoms (chronic form). All acute cases end fatally; a com- 
plete recovery is seen rarely also in the subacute or chronic 
variety. 


Diagnosis. Characteristic of the disease are the severe 
local manifestations accompanied by high fever; the exact 
nature of the virus can usually be determined only by careful 
bacteriological examination. In coccidia rhinitis, fever, pros- 
tration and dyspnea are less pronounced, at least at the onset, 
and microscopic examination shows the presence of coccidia in 
the nasal discharge; there is also no inflammation of the serous 
membranes. 


Treatment and Prophylaxis. Since irrigation of the nasal 
cavity (see page 8) with 1% creolin or 3% boracic acid solu- 
tion does not materially influence the course of the disease, - 
the main efforts have to be made in the direction of prophylaxis. 
This consists in strict separation of the healthy from the 
affected and the suspected animals; the healthy and the sick 
animals should be fed and cared for by different persons. If 
these precautions are not feasible, all sick animals must be killed 
at once, at the beginning of the epizootic and their cadavers 
must be destroyed. The cages and the barn, including the walls, 
should be thoroughly cleaned and disinfected; newly bought 
animals should be kept in quarantine and under observation for 
fourteen days. The prophylactic immune serum of Raebiger 
did good service in one infected lot and exerted even a certain 
curative action upon the sick animals. 


Literature. Barret, Rev. vét., 1908, 147.—Beck, Z. f. Hyg., 1893, XV, 363.— 
Kasparek, O. M., 1892, 333.—Koppanyi, Z. f. Tm., 1907, XI, 429.—Kraus, Z. f. Hyg., 
1897, XXIV, 396.—Volk, Centralb. f. Bakt., 1902, XXXI, 177.—Raebiger, Bericht 
d. Bakt. Inst. Halle, 1907-1910. 


Infectious Nasal Catarrh of Guinea-Pigs. This disease is similar 
to the infectious rhinitis of rabbits; it was observed in enzooties by 
Kaspar & Kern (Cbl. f. Bakt. 1912, LXIII, Orig. 7), who isolated the 
Micrococcus tetragenus as its causative agent. The affection is prob- 
ably introduced by carriers of the bacterium, and it is then disseminated 
by the cocci which are eliminated with the nasal discharge. It was 
not possible to transmit the disease to animals of other species. 

The symptoms of the acute form consist in copious, mucous nasal 
discharge, frequent sneezing, and severe diarrhea. Death ensues in only 
a few days with convulsions. In the chronic cases, which develop if 
the enzootic is protracted, abscesses form in the lymph nodes, under the 
skin and in the substance of the muscles; there is emaciation, and the 
disease usually ends in death in the course of a few weeks; recovery 
takes place rarely, after the abscesses have ruptured. 
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6. Croupous Rhinitis. Rhinitis crouposa. 
(Nasal Croup.) 


Croupous rhinitis is an intensely inflammatory process of 
the nasal mucosa, usually with the formation of extensive 
pseudomembranes. 


Occurrence. Nasal croup is usually seen as an independent 
disease among horses, more rarely among cattle. The disease 
not infrequently appears enzootically among horses, particu- 
larly among the animals of a breeding establishment, and is 
then sometimes associated with follicular inflammation of the 
nasal mucosa (Roell). 


Etiology. The disease sometimes appears after the inhala- 
tion of hot air and smoke in conflagrations. In most cases, how- 
ever, an infection appears to be the causative factor. Roell ob- 
served the spread of the disease from sick to healthy horses. 
Obolenski, Berndt and Grunth observed a contagious spreading 
of nasal croup among cattle. (See Croup of Cattle, Vol. I.) The 
suspected infectious virus is not known as yet; in horses, how- 
ever, the possibility that streptococcus equi is the etiologic fac- 
tor cannot be entirely discarded. In one of the author’s own 
eases this disease followed after streptococcus mastitis in a 
mare, and in cases in cows, of which Strebel, Wyssmann, also 
Zwick & Weichsel, each reported one instance, it was preceded 
by a parenchymatous mastitis. Reinhardt & Hofherr report 
the case of a cow ill with mastitis necrotica caused by Bact. coli, 
in the course of which a croupous-diphtheritic inflammation of 
the mucous membranes of nose, pharynx and larynx made its 
appearance. 

Nasal croup is seen as a secondary affection in the course 
of some infectious disease (rinderpest, malignant catarrhal 
fever, morbus maculosus, strangles, ete.). 


Symptoms. The disease is initiated with the symptoms of 
a severe acute nasal catarrh, followed soon by the formation of 
gray or reddish-gray thick pseudomembranes upon the intensely 
red and swollen mucosa. These pseudomembranous deposits 
are either confined to smaller areas or they form larger, more 
extensive, continuous patches. They can be easily detached and 
after this has been done spots of mucosa are exposed to view 
which are void of epithelium, granular, intensely red and easily 
bleeding. After a few days the pseudomembranes become de- 
tached spontaneously. The epithelial covering is then replaced, 
the mucosa becomes gradually paler, and recovery takes place 
without leaving any permanent changes. 

There is a yellowish, tenacious nasal secretion which is later 
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mixed with shreds of pseudomembranes. Respiration is forced 
and snorting in severe cases. The soft parts of the nasal region, 
the submaxillary lymph glands and the afferent lymph vessels 
are more or less swollen and tender. Very rarely nodules and 
ulcers are seen in the neighborhood of the nares similar to those 
in follicular inflammation of the nasal mucosa. In the case of 
Zwick & Weichsel, cited above, membranous deposits formed on 
the muzzle, which left ulcerations behind, on being removed. 
The body temperature is markedly elevated up to the shedding 
of the pseudomembranes. 

The course is usually favorable; recovery occurs in about 
a week, provided that the other portions of the respiratory 
tract have not been affected. 


Treatment. Treatment is similar to that employed in acute 
nasal catarrh. The shedding of the pseudomembranes may be 
hastened by irrigation of the nose with a 1 or 2% solution of 
bicarbonate of sodium. Since the disease is often contagious, it 
is advisable to isolate the sick animals. 


Literature. Reinhardt & Hofherr, B. t. W., 1911, 533.—Zwick & Weichsel, 
Arb. d. G.-A., 1910, XXXTV, 391. 


Diphtheritic Inflammation of the Nasal Mucosa. It occurs 
very rarely as a primary disease after traumatic, chemical, 
thermal insults or after an infection (bacillus necrophorus) ; 
as a rule there are other underlying primary affections (morbus 
maculosus, acute glanders, also strangles, malignant catarrhal 
fever) which have first occurred. After the shedding of the 
necrotic portions of mucosa, deeply penetrating, dark red, or 
grayish-red, uneven ulcers are formed, with more or less ele- 
vated margins, around which the mucosa is inflamed. The sub- 
maxillary lymph glands are in a condition of acute swelling. 
The affection can usually be differentiated from glanders by the 
absence of glanders’ nodules; sometimes, however, a differen- 
tial diagnosis can only be made after a thorough bacteriological 
examination, as was shown in a case of Rabe. 


7. Follicular Inflammation of the Nasal Mucosa. 
Rhinitis follicularis. 


(Rhinitis pustulosa; Coryza pustulosa equorum [Kirr].) 


Follicular rhinitis is a peculiar inflammation of the nasal 
mucosa with nodule formation of the mucous glands, which nod- 
ules break down later on. The sebaceous glands of the skin of 
the region of the nose become similarly affected. 


Occurrence. This is a disease of solipeds which occurs 
enzootically under conditions similar to those which are ob- 
served in nasal croup. 


Tumors in the Nasal Cavities. ral 


Etiology. The disease undoubtedly owes its origin to an 
infection, as shown by the observations of its contagious nature 
by Roell and later by Friedberger & Froéhner. Kitt believes 
that streptococcus equi is the causative factor; Friedberger & 
Frohner likewise believe that this is probable. 


Symptoms. The disease begins with the symptoms of a 
violent nasal catarrh and as a rule with fever, whereupon, after 
two or three days, nodules, of the size of a millet seed, develop 
on the intensely reddened mucosa of the nasal septum. These 
nodules are quite numerous and they can be felt easily with 
the palpating finger. The nodules increase in size, become 
yellowish and frequently confluent and form a continuous yel- 
lowish surface; this disintegrates, becomes pale yellow and 
leaves after its removal small, roundish, shallow, intensely red- 
dened ulcers with slightly infiltrated margins. The ulcers heal 
completely within a few days. In most cases similar nodules 
are developed on the skin of the ale of the nose, the upper lips 
and the cheeks. These nodules also become yellow, ulecerate and 
finally heal without leaving any traces. The lymph vessels, 
which drain the affected portions, are usually much swollen and 
ean be felt as tender cords leading from the angles of the 
mouth backward, and also down toward the neck. Sometimes 
abscesses form in some places. The submaxillary lymph glands 
are always in a condition of acute swelling. Sometimes one 
also sees nodules on the generally reddened conjunctiva of the 
eyes. The disease lasts two to four weeks and generally ends 
in complete recovery. 


Diagnosis. The affection is distinguished from glanders 
in that the nodules and ulcers appear simultaneously or within 
a short time over a larger area in great numbers and that they 
heal without leaving any trace. 


Treatment. Irrigation of the nasal cavities with mild disin- 
fectant and astringent fluids (see page 7) and subsequent 
applications of desiccating ointments to affected cutaneous re- 
gions are very serviceable. Also applications of ointments con- 
taining mercury, iodoform, creolin, or iodin to the affected cu- 
taneous regions. 


8. Tumors in the Nasal Cavities. Tumores narium. 


Occurrence. Neoplasms are usually rare in the nasal cav- 
ities. Relatively most frequent are polypoid growths (Karn- 
bach) which arise from a proliferation of all layers of the 
mucous membrane, and commonly are localized near the open- 
ing of the nares and in both nostrils. These tumors are one- 
third to one inch high and are divided by deep grooves; their 
surface is irregular, knobby or smooth, their consistency firm 
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or soft. Aside from the hyperplasia of the mucous membrane, 
the tissue shows much cellular infiltration and not infrequently 
amyloid degeneration. The growths have been designated as 
hyperplasia of the nasal mucosa (Siedamgrotzky); as adeno- 
fibrous hyperplasia (Kitt). Dieckerhoff & Grawitz identified 
them with rhinoscleroma in man, but this differs essentially 
from polypoid growths by its specific cause, its structure, its 
cartilaginous consistency and its localization in the upper por- 
tions of the nose. True nasal polypi are less frequent and form 
sharply circumscribed swellings with smooth, glistening sur- 
faces. Very rare are angioma, lipoma, osteoma, ecchondroma, 
somewhat more frequent sarcoma and carcinoma; in cattle 
mucous cysts occur at times. 

A similar clinical significance as true tumors have tuber- 
culomata, as they occur rarely in the nasal cavities of cattle in 
the shape of nodular masses which are scattered over the sur- 
faces, covered with a mucopurulent material and with yellowish 
spots. Gerspach saw in a horse tuberculous nodules of pea- 
size alternating with tuberculous ulcers covered with yellowish, 
dry adherent crusts. Very rarely actinomycomata are found 
in cattle in the shape of strawberry-like masses in the lower 
portions of the nasal cavities. 


Symptoms. A tumor growing in the nose usually makes, in 
proportion to its size, one, rarely both nasal cavities more nar- 
row, and thereby produces difficulty in respiration, blowing or 
snoring. According to the degree of stenosis, these symptoms 
are observed either during exercise or likewise during rest. If 
the stenosis is produced by a motile neoplasm, dyspnea and the 
noises accompanying it are observed only occasionally, or the 
character of the noises changes. Sudden attacks of asphyxia may 
be caused by non-pediculated true nasal polypi. If the nasal 
opening of the affected side is closed the noises cease, while 
closure of the healthy side increases them and increases dyspnea. 
Differences in the volume of the air exhaled from either nostril 
may be ascertained by holding the moistened back of the hand 
in front of the nose or by placing a mirror in front of them and 
watching the deposit of dew, respectively, the difference in the 
size and the time of disappearance of the dewy deposit (Kaern- 
bach). Labial breathing is observed in more severe cases. It 
disappears, however, on opening the mouth. With the exception 
of horses, animals breathe either temporarily or permanently 
through the open mouth and the respiratory noises men- 
tioned above are then not heard. Tumors growing in the lower 
portions of the nasal cavities are detected by direct inspection 
and palpation, while those in the upper portions of the nasal 
cavities are felt upon sounding of the nasal passages. 

There is usually a nasal discharge, which is, as a rule, 
unilateral, mucopurulent, in malignant tumors often fetid, some- 
times mixed with fragments of tissues. Angiomas and malig- 
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nant neoplasms may lead to periodical epistaxis, while tumors 
of the upper portion of the nasal cavities which extend into the 
pharynx may cause disturbances of deglutition. In malignant 
tumors, the configuration of the face is changed not infre- 
quently, the hard palate bulging into the mouth; at times the 
eyeball protrudes. Chronie¢ swelling of the submaxillary glands 
on the affected side is usually present, but becomes severe only 
in eases of malignant and tuberculous tumors. 


Treatment. Exceptionally only is any treatment service- 
able aside from surgical interference. An angioma situated 
near the anterior nares may be made to shrink by brushing with 
a 10% solution of trichloracetic acid, or it may be destroyed 
by cauterization. 


Literature. Gerspach, Tuberculose eines Pferdes, Diss. Giessen, 1905.— 
Kaernbach, Die Neubildungen der Nasenhohle und der Nebenhéhlen des Pferdes, 
Berlin, 1909 (Lit.). 


9. Animal Parasites in the Nasal and Accessory Cavities. 
(a) (éstrus ovis. 


(Bremsenlarvenkrankheit, Gistruslarvenkrankheit, Hornwurm- 
krankheit, Bremsenschwindel, Schleuderkrankheit [Ger- 
man]; Vertige d’oestres, faux tournis [French].) 


The disease caused by the larva of the sheep fly is character- 
ized anatomically by a catarrhal inflammation of the nasal and 
accessory cavities. 


Historical. (Cistrus larve were first observed in the head cavities 
of sheep by Vallisnieri in 1712; C4strus ovis became well known mainly 
through the descriptions of Bracy Clark (1797) and Hertwig (1838). 


Occurrence. The disease 1s found all over the world, ex- 
cepting Australia, especially in young animals (yearlings). 


Etiology. The larvae of Oestrus (Ceph- 
alomyia) ovis (Linné) are a stage of evolu- 
tion of the sheep-fly which is 10-12 mm. in 
length, yellowish gray in color; its wings are 
striated transversely. The length of the 
larve varies from 2-20 mm., according to 
the stage of evolution; they are made up of Fig. 1. Larva of 
11 rings, of oval shape, flat on the ventral Wes ovis i ecre 
surface on which fleshy, small protuberances,  girtace at the lefts 
ending in red thorns, are attached from the seen from the ven- 
second ring down; the dorsal surface is con- ea a: tow the 
vex. The youngest individuals are white, 24 
and transparent, the others yellowish white. The mature ones 
show a transverse striation of the rings; the anterior end is 
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more elongated than the posterior one. The head ring carries 
two mouth hooks (Fig. 1). 


Evolution of the sheep-fly. The larvae which leave the ova already 
in the oviduct are deposited by the female flies in the neighborhood of 
the anterior nares of the sheep, whence they wander into the nasal 
cavities, frontal sinuses, ethmoidal cells, and even higher up. They 
become adherent to the mucosa and progress in development. They 
mature after about ten months, 1. e., in spring, migrate out of the middle 
nasal duct and change in the soil within twenty-four hours into pupe, 
The fly leaves the latter after four to six weeks; after fertilization the 
females again deposit their ova in the neighborhood of the anterior 
nares of sheep. 

The period during which the larve are deposited, lasts from the 
middle of May to the last days of October; in colder regions it is of 
shorter duration. The sheep-fly remains by preference in cracks and 
holes in sheep-barns, also in low shrubs near the barns and pastures. 
From here the fertilized females hunt up the sheep in dry, warm 
weather, especially during the middle of the day. 


Anatomical Changes. The mature larve are, as a rule, 
found in large numbers (according to Zurn, 60 to 80) in the 
frontal sinuses and in those at the base of the horns; sometimes, 
also in the antrum of Highmore and in the nasal eavities. They 
are strongly adherent to the mucosa which here shows small 
roundish depressions and in their neighborhood catarrhal 
changes. Exceptionally the brain and its membranes become 
invaded and likewise exceptionally the larve are found in the 
pharynx and larynx. 


Symptoms. On the approach of the flies the sheep run 
together, put their heads together or place them on the ground, 
or hold their noses between their legs. If the larve are de- 
posited in spite of this, and after they have begun to creep 
upward into the nasal cavities, the sheep become very restless, 
rub their heads on the soil or between their feet, shake them- 
selves, sneeze frequently, and run around restlessly. The rest- 
lessness, however, soon disappears and the animals remain quiet 
for about ten months. The larve cause irritation of the mucose 
of the head only after maturity or after their migration, symp- 
toms become manifest only in spring or in early summer. The 
actual sheep-fly disease usually begins with the mild symptoms 
of an acute nasal catarrh, which increases in intensity within 
the next weeks. The first and most constant symptom is nasal 
discharge, frequently unilateral, at first clear, serous or sero- 
mucoid, later purulent; or possibly hemorrhagic. The animals 
frequently sneeze and blow and throw out an abundant dis- 
charge, occasionally also some larve. At the same time, the 
sheep rub their noses on their front legs, on neighboring objects 
and on the ground, so that the parts around the nose sometimes 
become denuded and subsequently edematous. From time to 
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time the head is lowered, then suddenly elevated, bent energet- 
ically backward or laterally; the gait is staggering and uncer- 
tain. Simultaneous catarrh of the conjunctive leads to profuse — 
lacrimation. The mature larve leave the nasal cavities after 
one to two weeks, and the nasal and conjunctival catarrh then 
disappear. 

In rare cases the catarrhal symptoms, which have become 
severe, are complicated by signs of excitement and depression. 
The sick animals raise their feet high, stagger with the hind 
legs and repeatedly fall down. There is grating of the teeth, 
rolling of the eyes, and occasionally forced movements toward 
one side (Gilis) are observed; also partial or general muscular 
convulsions. In such cases death usually occurs within five to 
eight days, exceptionally within three to four days after the 
first symptoms become manifest. 


The intensity of the symptoms and the course of the disease depend largely 
upon the number of larve. They may be present in small numbers and they may, 
upon their migration, not produce any other symptoms except those of a ecatarrh. 
The location of the larve also has some influence upon the clinical picture. The 
invasion of the ethmoid bone, or the involvement of the meninges, or the migration 
of the larve into the cranial cavity, bring about serious nervous phenomena; 
nervous symptoms may sometimes develop on account of the affection of the 
frontal sinuses. 


Diagnosis. The rare cases with forced movements may 
be confounded with giddiness of sheep. This, however, affects 
almost exclusively young animals, and forced movements 
stand in the foreground of the clinical picture, while catarrhal 
signs are absent. The differential diagnosis, however, meets 
with great difficulties and becomes impossible when Céstrus 
larve situated high up lead to nervous symptoms, while symp- 
toms of catarrhal affections of the mucose are absent, or if no 
(Estrus larve are expelled. The disease can be differentiated 
from lungworm disease by the absence of cough, by the occa- 
sional presence of (istrus larve in the nasal discharges, while 
lungworms and their ova are not found. 


Treatment. The only rational procedure consists in open- 
ing up the affected cavities, removing the larve that are present 
and accessible with a pair of forceps and anesthetizing those 
remaining with appropriate irrigations. This treatment, how- 
ever, can hardly be carried out when a large number of animals 
-of a herd are affected and the operative procedure will then 
perhaps be employed only on the most valuable animals. The 
treatment sometimes does not have the desired effect and most 
animals, especially in the presence of severe cerebral symptoms, 
will, according to Ziirn, remain sick and will succumb. Speedy 
killing of the animals is therefore indicated if the affection is 
violent, if trepanation: cannot be carred out, or if, in spite of 
trepanation, the symptoms do not ameliorate. 
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Trephining of the Frontal Sinuses. Since the larve are found preferably 
in the frontal sinuses, these must be laid open in particular. Ziirn recommends 
as the place of trephining the two upper, Moussu, however, the lower angles 
formed by a line connecting the superciliary ridges with another line drawn at 
right angles into the middle of the former line. If the condition does not improve 
after trephining in this manner, it is advisable to remove the horns and thus to 
lay open the cavities at their base. After the larve have been recovered from the 
opened cavities, these must be irrigated with a fluid noxious to Cistrus larve. Ser- 
viceable fluids are: Lugol’s solution, benzin diluted with water, oil of turpentine, 
3% earbolic acid, 95% alcohol, lime water, etc. None of these fluids will kill the 
very resistant larve (Fischer), but they will cause them to contract strongly, so 
that they will leave their places of attachment and will be expelled from the nose 
by strong sneezing, or can be removed through the opening made by trephining, 
especially if this is closed a few minutes after the injection. 


The insufflation into the nose of tobacco, snuff, heleborus, all of which cause 
sneezing, the inhalation of irritating smoke, irrigation with various fluids (aside 
from those already named, vinegar or salt water), is frequently recommended. 
Considering the great resistance of the larve and their place of location, one cannot 
expect much success from such procedures, } 


Prophylaxis encounters very great difficulties. It is ad- 
visable to destroy the larvae. Sheep flies may be driven out 
of sheep stables temporarily by repeated fumigations. It also 
appears advisable not to pasture sheep on hot summer days 
in such locations where there are brushes and trees and to 
exterminate brushes from sheep pastures. Local conditions, 
however, usually prohibit the carrying out of such measures. 
It is therefore recommended to apply, in places where she2p 
flies are common, ill smelling substances to the neighborhood 
of the nares of the sheep, such as tar, fetid animal oil, hartshorn 
oil, ete. This procedure, however, is likewise impracticable 
in the case of large herds. Under these conditions it is ad- 
visable, in such neighborhoods where the dangerous flies abound, 
to keep the sheep on hot summer days in fumigated barns and 
to allow them to visit the dangerous pastures only after sunset 
or at night. 


Estrus Disease in Other Domestic Animals. Occasionally the dis- 
ease occurs in goats. (Hubenet found, in a drove of Bengal goats, many 
animals which were affected with Cstrus.) The disease is produced 
by the larve of Cstrus ovis and is manifested by symptoms similar to 
those in sheep. 

In horses the larve of Cistrus (Rhinoestrus) purpureus (Cepha- 
lomyia purpurea) infest, in many regions of Europe and in northern 
Africa, not only the nasal and accessory cavities but also the pharynx 
and even the larynx. Serious symptoms (cough, dyspnea, laryngeal 
stenosis) are noted only if the larve are present simultaneously in 
pharynx and larynx. 

In buffaloes and dromedaries the larve of Céstrus maculatus 
(Cephalomyia maculata) are found in similar localizations as in horses. 

In reindeer Céstrus disease is fairly frequent, and is of importance 
in so far as it may cause the loss of 1-2% of all animals. During 
July and August the female of Cephenomyia trompe deposits the larve 
on the muzzle and lips of the feeding reindeer; the larve then reach 
the mouth when the animals lick the muzzle; from there they get into 
the pharynx, where they cause pharyngitis (see animal parasites in the 
pharynx). 


Pentastomum Taenioides. oF 


In nose and pharynx of deer the larve of Cephalomyia rufibarbis 
and of Pharyngomyia picta live as parasites. The elk is infested by the 
larve of Caphenomyia ulrichii, and the roe by those of Cephalomyia 
stimulator. 

In dogs Ed. Sergent and E. Sergent (A. P., 1907, 392) have ob- 
served in Algeria, in such parts where the number of sheep is small 
compared with the number of inhabitants, that sheep flies deposit their 
ova into the eyes, lps and nose of shepherd dogs and of the shepherds 
themselves, particularly if they eat much sheep’s or goat’s cheese. The 
disease called ‘‘Thimmi’’. in the vernacular manifests itself soon after 
the deposit of the ova, after three to ten days, and during this time 
there is observed burning of the eyes, disturbance of vision, swelling of 
the conjunctive, lacrimation, also a serous nasal discharge, rubbing of 
the nose occasionally, symptoms of pain and deglutition, and cough de- 
pending upon affection of the pharynx and larynx. In the conjunctive 
and occasionally in vomited material one finds the very small white, 
lively, motile larve. Recovery occurs without exception. The larve 
do not attain full development. Tobacco smoke has proved effective in 
keeping sheep flies away from men and shepherd dogs. 


(b) Pentastomum Taenioides. 


Historical. This parasite was discovered in 1763 by Wrisberg; 
according to Ziirn, however, before him by Chabert (1757); its life 
history was ascertained by Gurly, particularly, however, by Leuckart 
(1860). 


Occurrence. The adult parasite is found preferably among 
the dogs of butchers, shepherds and hunters; it is found very 
rarely among other dogs, not at all among pet house dogs. 
The frequency of occurrence appears to be very variable in 
different parts of the world. 


Among 630 dogs examined in Alfort with reference to this point Colin found 
the parasite among sixty-four (10.2%); in Toulouse only one (3.3%) out of 
thirty dogs examined showed the parasite; in Berlin (Deffke) thirteen (6.5%) 
of 200 dogs; in Chemnitz only 0.92% of 326 dogs examined (Tempel, Feuereissen). 


Aside from dogs the parasite has been found in other animals 
by Chabert, Schwammel, Leblanc, Rose in the nasal cavity of the 
horse; by Gréve, in a mule; Rhind, in sheep; Bruckmueller, in the 
goat; Bremser, Colin and Miram, in the wolf; and by Laudon, in man. 
Kulugin found 1 to 2 mature individuals of the parasite in the nasal 
cavity of calves which five or six weeks previously had taken up ten 
to sixteen larvae with the food'or drinking water. 


Etiology. Pentastomum taenioides, Reed (Linguatula 
lanceolata [Chabert] s. rhinaria) belongs to the Linguatulidae 
family of the Arachnoidae (Fig. 2); the body of the parasite is 
tongue- or lancet-shaped, wider at the anterior end, and grad- 
ually tapering at the posterior extremity. The external cuticle 
consists of about ninety rings and the margins of the body are 
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serrated so that the parasite becomes similar to a tapeworm. 
The mouth, which opens at the anterior extremity, is surrounded 
by four hook-like stump feet. The male is 10 
to 20 mm.; the female, however, is 8 to 10 em. 
long. The ova (Fig. 3) are oval in shape, 90 » 
long by 70 » wide. Special organs of sense, of 
respiration and circulation are absent. 


Evolution. When the eggs are deposited, they 
already contain embryos and they may be up to half 
a million in number. They are discharged with the 
nasal mucus or, if swallowed accidentally, with the 
feces, the embryos remaining capable of development 
for several weeks. If the eggs are swallowed by herbi- 
vora, with grass or feed, the embryo is liberated in the 
stomach of the host and passes into the intestine, the 
walls of which it perforates. With the lymph- and blood- 
streams it is carried into the mesenteric lymph glands, 
also into the liver and lungs, less often into the kidneys 
or the spleen. In these organs the larve remain en- 
capsulated for five or six months, undergoing repeated 
changes of its coverings, and thereby it becomes more 
like the mature animal. To this stage of development 
the name of Pentastomum denticulatum (Linguatula 
serrata) was applied formerly. In the seventh month 
of evolution, the larve leave their capsules and migrate 
te the serous cavities, also into bronchi and intestines, 


Fis. 3. causing hemorrhages on the way. If they reach the 
Pentastomum nasal cavity of a suitable animal, they pass through 
taenioides. another process of changing their covering, after which 


they are mature and copulate. 

The infection of carnivora occurs through eating or smelling at 
organs of herbivora which contain larve of Pentastomum; the larve 
may enter the nasal cavities directly through the nostrils or by way of 
the pharynx, or even from the stomach. In exceptional cases the infec- 
tion takes place in such a manner that the larve are taken up in some 
way after having accidentally entered the air passages or the intestines 
and having been discharged with the nasal mucus or with the feces 
(Gerlach). Chabert, Stiles and Neveu-Lemaire even admit an auto- 
infection. It is particularly those larve which enter the intestines or 
the bronchi during their wanderings, that invade actively the nasal 
eavity of the same host. 


Anatomical Changes. The mature parasite is usually found 
in the upper portion of the median nasal ducts and in the cells 
of the ethmoid bone. It is found exceptionally in the frontal 
sinuses, in the lower portion of the nose and even in the pharynx 
(Gellé) ; the males are particularly liable to get into the larynx 
when wandering and hunting for the female. The number of 
parasites varies between one and twelve. 

At the site where the parasites are adherent the nasal 
mucosa is usually reddened, swollen, covered with an abundant 
secretion or infiltrated with small hemorrhages. Only excep- 
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tionally do we find more intense inflammations; occasionally 
necrosis, especially in the cells of the ethmoid bone. (Concern- 
ing the changes produced in the internal organs by the larvae, 
see diseases of these organs.) 


Symptoms. The Pentastomum taenioides sometimes does 
not produce any symptoms at all; it causes, however, in the 
majority of cases, a chronic nasal catarrh accompanied by fre- 
quent sneezing (so-called Pentastomum coryza) and _ subse- 
quent profuse discharge from the nose. The animals rub their 
noses on the ground or on their front legs or 
use their paws to rub over it. The nasal dis- 
charge is mucopurulent evidently mixed with 
blood and later on harbors numerous double 
contoured ova, each of which contains an. em- 
bryo (Fig. 3). All symptoms are increased 
after running and sneezing; shaking of the 
head, rubbing of the nose may appear in the 
form of paroxysms, during which the animals ; 
may expel one or more parasites (Duméril, ™'g_°. Psss of 

, E ° . entastomum 
Mégnin). The olfactory sense is often intensely taenioides. 
impaired. 

Sometimes there is restlessness and excitement, which is 
particularly noticeable during sleep, when the animals, which 
usually snore, sometimes jump up and sneeze convulsively. 
While awake restlessness is shown by the fact that the patients 
are irritable, growl, grind their teeth when approached, hide 
occasionally, also ery out, turn around in a eircle, until they 
fall exhausted to the floor and le there motionless. True 
maniacal attacks, as in rabies, hardly ever occur. Epilepiform 
seizures are observed rarely. 

The difficulties in respiration, which are frequent, may be- 
come so severe as to lead to attacks of suffocation, accompanied 
by whistling and rattling sounds. Exceptionally a perforation 
of the hard palate may occur. 


Tn horses the exceedingly rare nasal pentastomosis is characterized by frequent 
sneezing, shaking of the head, a mucoid or mucopurulent nasal discharge and 
chronic swelling of the submaxillary glands. 


Course. Nasal pentastomosis always takes a_ chronic 
course, because the parasites may remain in the nasal ducts as 
long as fifteen months (Colin), before being expelled. Most 
dogs recover from the disease, but they frequently become 
emaciated. Death is exceedingly rare and is then caused by 
the extension of an ethmoiditis into the meninges or by suffo- 
eation (Dick). 


The diagnosis can be established beyond doubt only by the 
discovery of the parasites or their ova. Suspicion of Pentas- 
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tomum invasion is, however, justified when symptoms of an 
obstinate chronic catarrh of the nasal and accessory cavities 
are observed, particularly in butchers’, shepherds’ or hunters’ 
dogs. The possibility of confounding the disease with rabies 
appears quite remote. The presence or absence of paralysis 
is of great differential diagnostic value; the presence of Pen- 
tastomum does, of course, not exclude the possibility of rabies. 


Treatment. Therapeutic interference becomes necessary 
only in the presence of severe symptoms. Inhalations of 
chloroform, dilute ammonia or benzine and instillations of tur- 
pentine do not, as a rule, lead to satisfactory results. There 
is, therefore, nothing left when interference becomes indicated 
but to trephine the frontal sinuses or the nasal cavities in order 
to remove the parasites with forceps and to irrigate from above 
with a solution of creolin or carbolic acid. 


Literature. Csokor O. Z. f. Vk., N. F. I., 1887, 1—Gerlach, H. Jb., 1869, 73.— 
Leuckart, Bau u. Entw. d. Pentast., 1860.—Neumann, Mal. paras., 1892, 542.—-v. 
Ratz, Chl. f. Bakt., 1893, XII, 329.—Zitirn, Thier. Parasit., 1882, 105. 


Other Animal Parasites in the Nose. In southern countries, horse 
leeches (Limnatis nilotica, Hemopis sanguisuga), invade not only the 
mouth and pharynx, but also the nasal cavity of horses, cattle, mules, 
eamels and dogs, causing manifestations of disease by attaching them- 
selves to the mucous membranes. The same is true of the Hemiclepsis 
(Glossosiphonia) tessellata, a leech which occurs in geese and ducks. 


Monostomas belonging to the Trematodes occasionally live in the 
nasal and infraorbital cavities of aquatic birds, for instance Monos- 
tomum (Cylocoelum) mutabile and Monostomum (C.) arcuatum, with- 
out, however, seeming to cause any particular trouble. According to 
Railliet these parasites, which are found in the infraorbital cavity, have 
not been identified, and are possibly identical with Hyptiasmus tumidus 
which was described by Kossack. 


Trichosoma aerophilum has been found occasionally in wolves, 
foxes and, exceptionally, in dogs and eats, inhabiting the trachea and 
bronchi, although it may accidentally attach itself in the nasal cavity. 
Ulreich (Vet. 1896, S. 292) found eggs of this parasite in the purulent 
nasal discharge of a young dog affected with tracheal catarrh. The 
affection healed in four weeks after the administration of intratracheal 
injections of oil of turpentine and of sesame. Balla (A. L., 1911, 121) 
described a case in a pointer that came under observation in the clinic 
in Budapest. The dog had repeated attacks of epistaxis; in its nasal 
discharges characteristic eggs of trichosoma were found, and on autopsy 
the mature worms were discovered in the nasal cavity. The dog came 
from a region where foxes and wolves are frequent. 
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(c) Nasal Catarrh in Rabbits Caused by Coccidia. Rhinitis 
coccidiosa cuniculorum. 


(Psorospermie, or Gregarine Rhinitis [Ziérn].) 
Coccidiosis oto-rhino-pharyngea. 


After the invasion of the nose of a rabbit by coccidia, there 
occurs an intense inflammation. The affection occurs enzootic- 
ally and usually spreads to the other mucose of the head. 


Historical. All 
enzootic nasal 
eatarrhs in rabbits 
were formerly 
known under the 
collective name of 
malignant coryza 
(‘‘malignant snuf- 
fles’’), but they 
were all classified as 
eoccidial rhinitis 
after Zitirn had 
demonstrated the 
presence of coc- 
eidia. Further ob- 
servations, however, 
have shown that not 
all of those affec- 
tions properly be- Fig. 4. Ova of Trichosoma aerophilum in nasal dis- 


long to coeeidial rhi- charge ; a, ova of trichosoma; b, pus cells; 
Ne (see page 16) c, epithelia; d, red blood corpuscles. 


Etiology. The invasion by coccidia (Eimeria stiedx s. 
Coecidium cuniculi s. C. perforans) probably occurs in the same 
manner as does the infection by pathogenic bacteria which cause 
contagious rhinitis (see page 16). Dampness of the bins and 
the straw appears to be favorable to the appearance and spread 
of the disease. Young animals preferably are susceptible to the 
disease; older animals are usually affected slightly and tem- 
porarily. 


Symptoms. The clinical picture of the disease is very 
similar to that of contagious rhinitis (see page 16). There 
is at first moisture around the nares and a scanty mucous 
secretion. At the same time there is sneezing and sniffing and 
the animals sometimes rub their noses with their front feet. 
There is slight fever and accelerated respiration. The sick 
animals are at first fairly lively and their appetite is good; but 
after a few days they become listless; they frequently grind 
their teeth and there is complete lack of appetite. In the mean- 
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time, the nasal discharge has become more profuse and the 
respiration becomes more and more difficult. Frequently, 
symptoms of conjunctivitis and stomatitis set in. The exten- 
sion of the inflammation to the middle ear affects the labyrinth 
and thereby causes tle head to be held bent; it also produces 
staggering and rolling motions. Marked external irritation is 
apt to give rise to general convulsions. 

Later on there is profuse diarrhea, rapid emaciation, and 
finally death follows. 


Diagnosis. Coccidial rhinitis can be diagnosed after the 
microscopic detection of coccidia, which are always found in 
enormous numbers in the nasal secretions or in the conjunctive. 
In this manner the affection can also be differentiated from 
bacterial contagious rhinitis. In mange of the ears catarrhal 
symptoms of the mucosae of the head are absent. 


Treatment. Local pathologic conditions may be treated 
by irrigation or applications of a 3 per cent boracic acid or 
a 14 to 1 per cent solution of sulphate of zine or copper sulphate, 
or of a 1 per cent solution of creolin. Braun recommends in 
addition the internal administration of flores sulphuris with 
finely powdered sulphate of sodium in knife-point doses. 

The prophylaxis is based upon the same principles as in 
bacterial contagious rhinitis (see page 18). Young animals 
should always be separated from the older ones as early as 
possible. 


Literature. Braun, Kaninchenkrkht., 1907, 50.—Martin, Rev. vét., 1909, 278.— 
Railliet, Zool. méd., 1895, 141.—Ztrn, D. Z. f. Tm., 1878, I; 24.—Vortr. f£. Tzte, 
UTS, Lee ak 


10. Catarrh of the Maxillary Sinus. Catarrhus antri Highmori. 


Inflammation of the mucosa of the antrum of Highmore, 
frequently chronic and catarrhal in character, usually leads to 
the accumulation of a mucopurulent exudate in the cavity of the 
superior maxillary bone. (Kmpyema sinus maxillaris sive antri 
Highmori.) 


Occurrence. Catarrh of the antrum of Highmore is ob- 
served comparatively frequently in horses, especially in older 
animals, rarely in other species. The catarrh is usually uni- 
lateral. 


Among the Prussian army horses during 1899-1908, 0.2% of the total number 
suffered from this affection, and compared with diseases of the respiratory tract, 
affections of the antrum were equal to 2% of the former. 


Etiology. The disease rarely occurs as a primary affection, 
as after violent traumatic insults to the maxillary sinus. It 
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is generally secondary to an extending nasal catarrh (see page 
3), which spreads to the mucosa of the maxillary sinus which 
is continuous with that of the middle nasal space through 
a slit-like opening. Diseases of the teeth and alveoli are like- 
wise frequently the primary cause of the affection, yet often 
the teeth themselves do not show any affection when inspected 
through the buccal cavity (Imminger). Caries of the teeth 
and alveolar inflammations, which are frequently found in 
horses and occasionally in cattle and dogs, often lead to a 
spread of the inflammatory process into the mucosa of the 
maxillary sinus or to an invasion by particles of feed. 

In some infectious diseases there may also occur a catarrh 
of the antrum, as for instance in glanders, malignant catarrhal 
fever, infectious rhinitis of hogs (see page 12) and of rabbits 
(see page 16), in coccidia rhinitis (see page 31), in infectious 
nasal catarrh of birds, in diphtheria of fowls and in fowl-pox. 
Neoplasms (polypi, sarcoma, carcinoma, cysts) may be causa- 
. tive factors, exceptionally also botryomycosis or echinococcus. 


Anatomical Changes. In the beginning of the affection 
there is noticeable only a more or less uniform or mottled 
redness and swelling of the mucosa, which later on becomes 
uneven, nodular, as if studded with millet seeds, and which 
also exhibits larger gelatinous nodules on sausage-like ridges. 
If the disease has lasted for a long time, wart-like formations 
appear on the surface of the indurated mucosa (F. Miiller). 
The cavity of the maxilla contains a discharge which is usually 
purulent, occasionally fetid, and which may be mixed with 
particles of food; more rarely the exudate is serous (empyema, 
hydrops antri highmori sive sinus maxillaris); the walls may 
be eovered with fungi (Nielsen found the mycelium of mucor 
spinosus). If the opening has become closed the cavity is 
found completely filled with secretory masses. The anterior 
wall is thin and protruding. The wall separating the large 
from the small sinus in the horse may disappear completely. 
If the catarrh depends on a primary disease of the teeth, one 
generally finds, at the inner wall of the cavity, denuded rough 
bone, or one can feel the passive motility of a tooth through 
masses of granulation tissue. 


Symptoms. In horses the symptoms of catarrh of the max- 
illary sinus follow in some of the cases those of nasal catarrh, 
and it is the peculiar character of the nasal discharge which 
arouses suspicion that the antrum is involved. The affection 
arises, however, frequently without a preceding nasal catarrh, 
being then usually unilateral in contrast to the cases which 
develop upon the basis of nasal catarrh and not. infrequently 
are bilateral. 

The nasal discharge, which is one of the most frequent 
symptoms, is at first mucous, soon becomes muco-purulent and 
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later purulent, often lumpy; usually flowing from one nostril 
only; it may have a foul odor and its quantity is usually very 
variable. The discharge appears with exacerbations or it may 
be increased suddenly when the head is lowered, when it is 
moved in jerks, after blowing or coughing, after rapid motion. 
It may cease for a time and reappear suddenly, in case the 
opening which communicates with the antrum has become im- 
passable temporarily by swelling of the: mucous membrane or 
by being clogged up with dried secretions. If the discharge has 
lasted some time, the resulting maceration of the epidermis 
leaves an unpigmented groove on the upper lip below the inter- 
nal angle of the nose. The authors have observed quite fre- 
quently lachrymation or even purulent conjunctivitis associated 
with purulent inflammation of the lachrymal sac owing to the 
extension of the inflammatory process to the lachrymal duct 
(Plész). 

In simple ecatarrh of the antrum of Highmore, a bulging of 
the wall of the sinus does not occur often and may at first be: 
noticed only on careful inspection of both halves of the face; 
later, the change in shape may become very noticeable. In case 
of malignant tumors, on the contrary, the contour of the maxil- 
lary sinus is frequently enlarged; extending to the alveoli and 
to the hard palate, these tumors cause the teeth to loosen, and 
lead to bulging or even perforation of the hard palate, while 
the nasal passages often become narrow early; even exophthal- 
mos, strabismus, edema of the lower lid and chemosis may be 
observed. 

On introducing a thin electric bulb or the rhinolaryngo- 
scope into the nose, the affected side will be found less translu- 
cent or not at all. Skiagraphic examination of the head shows 
the collection of fluid by a shadow in the picture of the antrum 
(which is otherwise clear); the shadow is limited horizontally 
above and shows undulating movements when the head is 
moved. 
Tenderness of the bony wall of the sinus can be shown to 
exist in most cases and is absent only in some of the slight or 
very chronic cases. In severe affections the infraorbital nerve 
may be sensitive to pressure. 

The wall of the maxillary sinus does not often yield to 
pressure, but may do so if the bony wall is bulging strongly 
because of accumulation of secretion or in the presence of ma- 
lignant tumors. In far advanced cases, fluctuation may be 
noted. 

Dullness on percussion can be shown only rarely, 1. e., when 
the catarrhal secretion or a tumor fills out a portion of the 
sinus situated above the facial ridge, or if a tumor is connected 
with the external wall, or if the mucosa is considerably thick- 
ened; also if the head of the animal is bent strongly sideways. 
In case of a partial thinning out of the bony wall by malignant 
tumors, the percussion sound may on the contrary be louder 
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and deeper, because the thinner bone plate produces more ex- 
tensive vibrations. 

The percussion sound of the maxillary sinus is solely produced by the vibrations 
of the fairly elastic hone plate and is therefore duller only in those exceptional 


eases in which the vibrations are interfered with either by a high level of fluid 
or by a considerable increase in the thickness of the wall. 


Nasal stenosis occasionally renders respiration difficult, 
blowing or snoring; it follows upon bulging of the wall of the 
maxillary sinus together with the inferior turbinate, or may 
be due to enlargement of a malignant swelling into the nasal 
cavity. 

Enlargement of the submaxillary glands on the affected 
side is usually present and is acute or chronic, according to the 
duration of the catarrh. If this lasts for a considerable time, 
the lymph nodes may become dense, hard, slightly painful, but 
usually not painful; they may become quite large especially in 
the presence of malignant tumors, knobby and firmly adherent,to 
the adjacent tissue; in all other cases they remain freely movable. 

In cattle one usually observes unilateral mucoid or muco- 
purulent, sometimes bloody, nasal discharges, occasionally 
mixed with masses of fibrin. The infraorbital region is tender 
to pressure. Here there may occasionally be dullness and 
perhaps a protrusion of the wall. A fairly characteristic 
symptom is frequent blowing with violent movements of the 
head and the expulsion of mucopurulent masses from the nares. 
The respiration is snoring and accelerated, but it becomes nor- 
mal again after the removal of the masses of secretion. 

Dogs frequently shake their heads and rub their noses with 
their front feet. There is also a unilateral seropurulent or 
mucopurulent nasal discharge, which may be mixed with blood 
and may be fetid. In the further course the respiration 1s 
blowing, due to constriction of the nasal canal. This disappears 
after opening the buccal cavity or after closing the affected 
side of the nose. Simultaneously with the appearance of respir- 
atory difficulties, or before these occur, a swelling of the infra- 
orbital region becomes noticeable; it is tender to pressure, hot 
and later on fluctuating. If fluctuation has occurred, spon- 
taneous rupture takes place with a diminution of the pressure 
symptoms which may have existed. The opening in the skin 
closes within a short time, but a new rupture occurs within one 
to two weeks and a fistula then persists (Hobday). 

In birds an inflammation of the infraorbital cavity may 
develop in the course of diphtheria and of infectious nasal 
eatarrh, exceptionally on account of animal parasites (see page 
30); it produces a warm, painful swelling of the region below 
the eye. On pressure upon this swelling, a mucopurulent mass 
is discharged from the corresponding nostril. 


Course. Catarrh of the maxillary sinus which follows upon 
acute nasal catarrh or upon a general infectious disease, may 
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develop in the course of a few days and manifest its symptoms 
in conjunction with those of the primary disease. In other 
cases the clinical picture develops slowly and may take months 
before it is complete. Even after the development of the dis- 
ease the patients remain alive for months and years and are able 
to work. Later on, however, severe disturbances develop, 
especially respiratory difficulty, a kind of dumb-staggers, and 
symptoms of meningitis if the process has invaded the frontal 
and ethmoidal sinuses. 

The involvement of the sphenoidal sinus may lead to dis- 
turbances of vision. The exudate may also break through an 
alveolar space and so lead to the formation of a fistulous tract. 
Bone necrosis may finally be observed. Especially in horses 
cases are often mild and may recover spontaneously (I. Miller, 
authors’ observation). 


The diagnosis is based upon the presence of a unilateral 
nasal secretion, which is increased in exacerbations through 
definite causes, of conjunctival catarrh on the same side, uni- 
lateral swelling of the glands and the generally existing tender- 
ness of the outer wall of the sinus. A diagnosis ean generally 
be made even if a deformity is not yet present. For the exelu- 
sion of glanders, trephining, the mallein test or other immuno- 
diagnostic tests may be necessary. One of the authors’ cases. 
however, proved that a diagnosis, by the aid of trephining, of 
a non-glanderous ecatarrh of the sinus cannot always remove 
the suspicion of nasal glanders. After opening the sinus, it is 
possible to ascertain whether a simple catarrh is present or 
whether it is secondary to another primary affection. Very 
fetid pus creates a suspicion of caries. If the latter is present 
one can usually detect rough bone on the internal wall of the 
sinus or a corresponding passively movable molar—Tumors are 
palpable and frequently protrude through the wound.—Mucoid 
degeneration of the bones of the face is distinguished from 
eatarrh of the sinus by a relatively rapid occurrence of respir- 
atory difficulties, marked deformity and softening of the supe- 
rior maxilla; rachitis and osteomalacia by the fact that the 
changes are seen on both sides of the face and are not confined 
to the region of the antrum of Highmore. 


Treatment. If catarrh of the antrum of Highmore has 
developed in connection with rhinitis, deference of treatment 
appears indicated for one to two weeks, since such cases fre- 
quently recover spontaneously. Otherwise trephining of the 
affected cavity followed by evacuation of the accumulated 
secretion and local treatment of the inflamed mucosa by re- 
peated irrigation with low pressure leads to recovery. Bad 
teeth must be removed. A number of disinfectant and astrin- 
gent solutions may be used for irrigating the cavity; for in- 
stance, a 2 to 3 per cent solution of creolin or carbolic acid; 
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1:1000 corrosive sublimate, 1 per cent solution of alum, tannic 
acid and sulphate of iron; 0.1 per cent solution of silver nitrate. 
The irrigations have to be continued until the opening of the 
antrum is free and until no more pathologic secretion is pro- 
duced. In birds, incision of the infraorbital swelling, in the 
longitudinal line of the head, leads to healing provided the 
primary disease does not take an unfavorable course. 


Literature. Hobday, V. J., 1905, 137—Imminger, Verh. deutsch. Naturf., u. 
Aerzte, 1906.—Lange, B. & W., 1906, 193.—Liénant, Ann., 1912, 1.—Morkeberg, 
Maanedsskr., 1907, XIX, 92.—Miiller, Monh., 1907, XVIII, 481.—Ries, Rec., 1899, 
350.—Williams, Amer. v. R., 1906, 185. 


Myxoid Degeneration of the Turbinated Bones and of the Facial 
Bones in the Horse. Foals sometimes develop myxoid degeneration of 
the turbinated and neighboring bones. The affection was first observed 
by Sand; similar cases have since been described by Deupser, Hiitzen, 
Nielsen, Frohner and Johne. Schlegel observed a case of unilateral 
hydrops of the maxillary sinus, in a heifer, together with mucoid degen- 
eration of the rarefied and extremely light supramexillary, frontal, 
lachrymal and nasal bones. 


The cause of the mucoid degeneration, which develops quite rap- 
idly, is unknown. In the opinion of Merz, the pathological changes, 
together with the results of histological examinations, indicate ostitis 
fibrosa which presents many similarities with the local findings in ad- 
vanced rachitis. 


Anatomical Changes. When the prominent region is incised or 
sawed into, a considerable amount of slimy serous fluid is discharged, 
mixed with yellow fibrin-like coagula. The antrum is considerably en- 
larged, the partition walls have disappeared and have been changed into 
a friable tissue. The internal surface of the cavity is covered with a 
soft gelatinous material which here and there contains sacs filled with 
mucus. The turbinated bones may likewise be enlarged and the nasal 
passages may be closed completely. 


Microscopic examination shows that the major part of the bone has been 
changed into myxoid tissue and that lacunar absorption has taken place. In the 
neighborhood one sees an active new formation of bone. 


The first symptom is a nasal discharge which is mucopurulent or 
purulent, and which becomes more intense after a variable period of 
time. Simultaneously or somewhat later, especially during exercise, 
there is difficulty in respiration accompanied by a snoring sound, and 
these symptoms increase in intensity and become continuous. One 
observes also early a unilateral protrusion of the facial bones, especially 
of the superior maxilla; the swelling progresses rapidly and involves 
either the frontal or the masseter region. The swelling which is at 
first of bony hardness later on becomes soft in the region of the 
greatest prominence, and subsequently in other places; finally there 
is distinct fluctuation. The laryngeal glands are always enlarged but 
not painful. Left to itself the affection generally leads to suffocation 
of the emaciated animals. 


The disease does not always develop so rapidly, but after a few weeks 
it may be observed in an advanced stage. Sand saw the affection in a six-year-old 
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gelding which had already snored some when a foal, but which manifested difficult 
respiration and swelling of the region of the antrum of Highmore only in its sixth 
year of life. 


The treatment consists in timely trepanation followed by disin- 
fectant irrigations. This procedure usually leads to permanent recovery. 


Literature. Frohner, Monh., 1897, VIII, 514.—Sand, ibid., 1893, IV, 193.— 
Merz, Ueb. die sog, Schleimdegen. d. Nasenmuscheln beim Pferde. Diss. Giessen, 
1912, (Lit.).—Sechlegel, Z. f:. Tm., 1911, XV; 247, 


11. Catarrh of the Frontal Sinus. Catarrhus sinus frontalis. 


Under the name of catarrh of the frontal sinus are desig- 
nated more or less deeply penetrating, generally chronic, in- 
flammatory processes in the mucosa of the frontal sinuses 
which lead to the formation of mucopurulent masses of exudate 
(empyema sinus frontalis). 


Occurrence. Catarrh of the frontal sinus occurs only rarely 
in horses and dogs, more frequently in cattle. Railhet saw 
one case in a sheep. 


Etiology. Traumatic insults causing a hemorrhage into 
the frontal sinus or a rupture or a fracture of the bony wall 
of the frontal sinus or a fracture of the horn in cattle, usually 
play an etiologic rdle. An improper frontal yoke may be the 
cause of the disease. Joest described a ease in a dog in which 
a plug of cotton was left in the frontal sinus after trepanation, 
and caused a purulent catarrh. In a certain number of cases 
eatarrh of the frontal sinus developed secondarily as a sequel 
to catarrh of the maxillary antrum (in horses and possibly 
also in dogs), or as a sequel to-malignant catarrhal fever and 
finally in consequence of neoplasms in the frontal cavities. 

In a heifer, Schlegel saw a case of congenital hydrops of 
the frontal sinus, with balloon-like bulging and partial rarifica- 
tion of the submaxillary, lachrymal, nasal, frontal and tem- 
poral bones. 


Symptoms. Corresponding with the usually unilateral 
affection we often see a unilateral, sometimes fetid nasal dis- 
charge, particularly after blowing or after an attack of cough 
brought on artificially, or after the animal has lowered its head. 
The discharge is often profuse and is partly licked up by the 
animals. The first symptom in cattle may be epistaxis, which 
is later on followed by other symptoms. Firm pressure upon 
the frontal bone, or percussion of the frontal region or of 
the base of the horns causes pain; occasionally one may elicit 
dullness on percussion on either one or both sides. Cattle hold 
the head obliquely in unilateral affection and lower it in bilateral 
disease. There may be unilateral or bilateral conjunctivitis 
with edema of the upper eyelids. In severe cases, particularly 
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in cattle, there may be unconsciousness due either to dull pain 
in the frontal region (Moussu) or to pressure upon the brain 
in consequence of bulging of the internal bone plate into the 
cranial cavity. In the latter case, exceptionally also under 
other conditions, one may see the clinical picture of meningitis 
or of epileptiform attacks. Railliet saw in a sheep the symp- 
toms of gid. 


Diagnosis. The disease is easily diagnosed on the basis 
of the symptoms described, the most important of which are 
tenderness to pressure of the frontal region and of the base 
of the horns, elevation of temperature in these regions and 
nasal discharge. 


Treatment. Trepanation of the frontal sinuses is the only 
proper treatment. Imminger, however, brought about recovery 
in horses by energetic irrigation by way of the trephined antrum 
of Highmore. 


Moussu proposes that in cattle under three years of age, where the cavities 
at the base of the horns are not yet well developed and where the lower portion 
of the frontal sinuses do not much bulge, trepanation should be made in the upper 
portion of the frontal sinuses in the middle between the median line and the horn 
pegs. In older animals the core of the horn cavity should be opened 1 to 2 em. out- 
side of the core of the horn ring and also the lower portion of the frontal sinus, 
directly over the superciliary ridge, in the middle of the affected half of the front. 
Trrigation should be performed with lukewarm disinfectant and astringent solutions. 

Trepanation in dogs has been described in detail by Weis & Parascandolo. 


Literature. Imminger, W. f. Tk., 1908, 1—Weis & Parascandolo, D. t. W., 
1903, 17.—Morkeberg, Maanedsskr., 1907, XIX, 92.—Railliet, Ree., 1881, 398.— 
Schlegel, Z. f. Tm., 1911, XV, 247.—(Compare also literature on catarrh of the 
antrum of Highmore.) 


Catarrh of the Sphenoidal Sinus. The sphenoidal sinus is affected 
by disease least frequently of all accessory nasal cavities; it communi- 
eates with the maxillary sinus by a rather small opening. Yet, catarrhal 
affections of this accessory nasal cavity are, in all probability, not so 
very infrequent in horses, and quite recently C. Thomassen [Rev. gén., 
1911, XVIII (Lit.)] has called attention to this fact. 


Etiology. Catarrh of the sphenoidal sinus is probably always 
secondary, occurring particularly in connection with catarrh of the 
maxillary sinus, especially when this contains a large amount of secre- 
tion under high pressure, or when irrigating fluids are injected, after 
trephining, with much pressure. Occasionally general diseases (in- 
fluenza of horses, purpura, strangles) may give rise to involvement 
of the sphenoidal sinus even if the maxillary sinus is not affected. 


Anatomical Changes. On sawing through the skull, in an imag- 
inary frontal plain between the orbital arch and the maxillary joint, 
the unilateral or bilateral dilation of the sphenoidal sinus is perceived 
through a sero-mucous or purulent exudate which may contain choles- 
terine crystals. According to Thomassen, compression-atrophy of the 
cerebral nerves, affecting principally the optic nerves and the chiasm, 
in severe cases the nerves of the eye muscles and the trigeminus occurs 
often, all these nerves leaving the cranium near the sphenoidal sinus, 
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Symptoms. Nasal discharge, which is unilateral or bilateral, of 
similar consistency and character according to the way in which the 
head is held, as in catarrh of the maxillary sinus, is not always seen 
in cases in which there is not a simultaneous catarrh of the maxillary 
sinus. The small opening by which the sphenoidal communicates with 
the maxillary sinus, is easily obstructed by slight swelling of the mucous 
membrane and thereby the outflow of the exudate is prevented; the 
swelling of the submaxillary glands may also be absent. In consequence 
the disease is usually manifest only after a time and then in an un- 
favorable manner through disturbances of the cerebral nerves. There 
are particularly unilateral and bilateral disturbances of vision (amau- 
rosis) with dilated and fixed pupil, atrophy of the papilla of the optic 
nerve, congestion and tortuous course of the papillary blood vessels, and 
at times hemorrhage in the neighborhood of the papilla. Exophthalmos 
or strabismus may be produced by paralysis of the nerves of the eye 
muscles. Occasionally manifestations of meningitis may make their 
appearance. 


Treatment. The sphenoidal sinus should be opened from the 
pharynx and larynx, and the exudate removed. C. Thomassen pro- 
duces a fissure of the larynx, 15 em. long, after tracheotomy in narcosis; 
he anesthetizes the laryngeal mucosa and introduces a trochar of proper 
length and thickness into the sphenoidal sinus, midway between the 
openings of the eustachian tubes through the vault of the pharynx; 
the exudate commences to flow immediately on removing the stilet. In 
the one case which so far has been operated on in this manner, recovery 
did not follow because a bit of bone broke off and closed the opening 
of incision like a valve; moreover the atrophy of the optic nerve had 
progressed too far. 


12. Catarrh of the Guttural Pouch. Catarrhus sacci aerophori. 


Catarrh of the guttural pouch is a collective name for 
acute, or more commonly chronic inflammations of the mucosa, 
of the guttural pouch, which lead to an accumulation of masses 
of secretion (empyema sacci aerophori). 


Etiology. Catarrh of the guttural pouch is due only very 
exceptionally to traumatic insults (penetration of a ball or a 
splinter of the fractured lingual bone) or to the penetration of 
foreign bodies or particles of feed from the pharynx. Whether 
the moulds found by some authors in the guttural pouch were 
the primary cause of the disease is still an open question. 
Catarrh of the guttural pouch is as a rule a secondary affection 
due to catarrhal or more deeply penetrating inflammatory proc- 
esses of the deeper portions of the nose or of the pharynx, the 
process spreading along the eustachian tube which opens dur- 
ing each act of deglutition. Catarrh of the guttural pouch, 
which occurs in this manner and usually bilaterally, is frequent, 
according to personal observations and according to examina- 
tions made with the endoscope. Exceptionally severe inflam- 
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mation of the neighboring soft parts (parotid gland, retro- 
pharyngeal glands) may stand in an etiologic relation to catarrh 
of the guttural pouch. The latter affection is only rarely a 
part of the clinical picture of glanders. 


Anatomical Changes. The mucosa is sometimes reddened, 
also covered with ulcers; if the case has been long standing, 
it is thickened and uneven; frequently mould colonies are found 
to have developed. The guttural pouch contains tenacious 
muco-purulent, occasionally putrid masses in varying amounts, 
which after desiccation are caseous or more firm (concrementi 
saccl aerophori) and which have wrongly been called chon- 
droids or gutturoliths. The cavity either contains one large 
mass of this type or a number of them (up to 200). Owing to 
decomposition of the secretion there may be a collection of gas 
(meteorisms sacci aerophori), exceptionally the guttural 
pouch may be filled with a serous fluid (hydrops sacci areo- 
phori). 


Symptoms. The clinical picture often develops unnotice- 
ably in connection with severe pharyngitis or rhinitis; in these 
eases a careful examination of the guttural pouch is suggested 
by copious nasal discharge when the head is held low, and by 
the obstinate persistence of the catarrhal symptoms. Less fre- 
quently the affection develops gradually without these pro- 
dromal symptoms and is then usually unilateral. The clinical 
picture corresponds in part with that of catarrh of the mavxil- 
lary sinus. 

The nasal discharge is usually muco-purulent or purulent, 
rather thick or often lumpy. It may appear in exacerbations 
or it is increased in amount when the head is held low, when 
it is shaken, or during motion; it ceases after the exudate has 
become desiccated in the guttural pouch. 

Swelling of the submaxillary glands is not often absent 
and may vary in degree; it increases gradually and may be 
acute or chronic; the lymph nodes do not become adherent to 
the surrounding tissue. In acute cases they may suppurate. 

The swelling of the region of the parotid gland (Fig. 5) 
varies in degree, according to the expansion of the guttural 
pouch by the accumulated exudate; in some cases it may be 
recognized only by careful. examination of both sides in the 
region of the throat; in other cases it may be sufficiently marked 
to obliterate the depression between lower jaw and atlas, or 
the entire parotid region may bulge out and the swelling may, 
in exceptional cases, extend to the middle third of the neck 
between trachea and vertebrae (Fig. 5). The swelling is fre- 
quently unilateral and in coexisting pharyngeal catarrh it is 
difficult to differentiate it from the swelling of the region of the 
gullet. There is little or no tenderness on pressure, the con- 
sistency is soft or fluctuating, sometimes tense and elastic; fre- 
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quently pressure causes it to diminish in which case the nasal 
discharge becomes more copious from the nostril on the same 
side, or it may make its appearance only then. A splashing 
sound is heard sometimes, when the animal moves the head 
suddenly or if palpation is practiced by thrusts. 

‘he percussion sound is dull over the entire swelling or 
only in its lower portions; if much gas has formed, the sound 
has a loud tympanitic character, particularly in the upper por- 
tions. In the latter case a metallic sound or the sound of the 
eracked pot may be noted. 


In severe cases, rhino-laryngoscopic exploration from the pharynx discloses. 
beside and in front of the arytenoid cartilage, an indentation of the lateral pharyngeal 
wall, of variable size, toward the pharynx which, in consequence, becomes more 
narrow, and the epiglottis is covered more or less (Fig. 6). Stringy muco- 
purulent exudate often comes from the opening of the eustachian tube (Fig. 7), 
especially if a vigorous pressure is exerted, in dorso-medial direction, upon the 
lower portion of the paro- 
tid region on the same 
side. 

On direct endoscopic ex- 
amination of the guttural 
pouch with a thin endo- 
scope, the accumulations of 
pus can be seen on the bot- 
tom of the cavity (Fig. 
8), or the end-piece of the 
endoscope, to which the 
lamp is attached, enters the 
exudate, in which ease the 
entire field assumes a uni- 
form, yellowish-white color. 
In this manner air-sac 
catarrh, usually bilateral, 
may often be recognized in 
the course of pharyngitis, 
even if its external signs 
are entirely obscured by 
those of the pharyngitis. 

On fluoroscopic examina- 
tion, the lower portion of 
the air-sac picture, which 
normally is very light, is 
found to be darkened more 
or less, being limited hori- 
rontally; movements of the 
head cause wave-live mo- 
tions. 


Fig. 5. Catarrh and meteorism of the guttural pouch of 
the horse. Intense swelling of the parotid region. 


Complications are not rare. Most frequent is stenosis of 
the larynx owing to the crowding of the equilateral arytenoid 
cartilage and the epiglottis toward the larynx. Disturbances 
of deglutition are also frequent and are due to narrowing of 
the pharyngeal cavity. In diphtheritic or necrotic inflamma- 
tions attacks of nosebleed may take place, and even fatal 
hemorrhage after destruction, by ulceration, of the large blood 
vessels which are near the air-sac cavity (Art. carotis externa 
and interna; Art. maxillaris externa and interna) ; the blood is 
then discharged through the opening of the eustachian tube, 
into the nasal cavity and outwards (Plész, Enger, Wester}. 


Treatm 


Another complication, which is 


ent. 43 


not infrequent, is aspiration 


pneumonia owing to the disturbances in deglutition, which cause 
the guttural pouch to be filled with coagulated blood and may 


Fig. 6. Extension of the guttural 
pouch into the pharyngeal cavity and 
partial obstruction of laryngeal opening; 
a, epiglottis; b, tympanic extended left 
guttural pouch; c, laryngeal opening. 


Fig. 7. Purulent discharge from the 
orifice of the left eustachian tube; a, 
pus; b, lateral pharyngeal wall; ¢, orifice 
of extension tube; d, its median wall. 


simulate paralysis of the gullet (Wester). A case observed by 


Zschokke shows that paralysis o 


f the gullet may actually take 


place if the inflammation is extended to the near-by nerve 


trunks. In a case reported by D 
drum was followed by a muco- 
purulent discharge from the ear; 
this discharge could also be made 
to flow by vigorous pressure upon 
the diseased guttural pouch. Oc- 
easionally the catarrh is followed 
ky purpura. 


Treatment. If catarrh of 
the guttural pouch is acute and 
makes its appearance in the 
course of pharyngitis or rhinitis, 
deferred treatment is indicated 
for a period of 1 to 2 weeks, 
because in these eases the ca- 
tarrh often heals spontaneously, 
or at least the exudate dries 
up and causes no further trouble. 
Recent cases may be cured by 
opening the guttural pouch, clean- 


urante, perforation of the ear- 


Fig. 8. Endoscopic view of the right 
guttural pouch with empyema, a, large 
branch of the thyroid bone with 
marked swelling of the mucous mem- 
brane; b, median; c, lateral, d, an- 
terior part of the guttural pouch filled 
with a purulent exudate. 


ing it out and irrigating repeatedly. Any concrements that are 


found are removed with forcep 


s (Woodward). If, however, 
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the enlargement of the guttural pouch is already quite consid- 
erable, and if the sac has become adherent to neighboring 
structures, the prognosis as to recovery is very bad. Irrigation 
of the guttural pouch with a Guenther catheter is not advisable 
on account of the danger of aspiration. 


Literature. Cadiot, Bull., 1895, 219—Johne & Uhlrich, 8S. B., 1831, 56.— 
Montané, Rev. vét., 1897, 397.—Schlampp, W. f. Tk., 1884, 21—Savarese, Clin. 
vet., 1889, 309.—Thomassen, Ann., 1891, 121. —Enger, Norsk Vet.-Tidsskr,, 1910; 
XXAT,.49.—Marek, Zt. Tm., 1912; XVI, 371.—Wester, Trztl. Rundsch., 1912, 98 
(abs.).—Woodward, F. of comp. Path., 1911, 359. 


Bloating of the Guttural Pouch. (Tympanitis s. meteorismus sacci 
aerophori.) Bloating of the guttural pouch (meteorismus idiopathicus) 
is sometimes seen in foals as a primary affection. The cause of it is 
probably paralysis of the muscles of the eustachian tube, in consequence 
of which active dilatation ceases, which causes the expulsion of air (Ger- 
lach, Dieckerhoff, Peter). Exceptionally bloating of the guttural pouch 
may be due to congenital anomalies (the presence of folds of mucosa 
which close like valves [Niebuhr, Thomassen]). The affection occurs 
secondarily in consequence of chronic catarrh of the guttural pouch 
(meteorismus symptomaticus). 


The symptoms are a puffy, elastic swelling in the region of the 
parotid (Fig. 5) which may be unilateral or bilateral; on percussion 
a tympanitic sound is elicited; the swelling may decrease upon pressure 
and a peculiar noise may then become audible. Cases are also observed 
in which the swelling is only found in the pharynx. Difficulty in 
respiration is always observed, difficulty in deglutition occasionally. 
In very serious cases pressure upon the bloated guttural pouch produces 
whistling or roaring sound during respiration. Nasal discharge or 
swelling of lymphatics are absent in idiopathic bloating of the guttural 
pouch. 

The treatment consists in opening the guttural pouch, if necessary 
also in artificial dilatation of the tubal opening, and irrigation. 


Literature. Cadéac, Journ. vét., 1908, 680.—Degive, Ann., 1900, 20. go 
J. of comp. Path., 1894, 174,—Peter, B. t. W., 1903, 618. 


Section IT. 
DISEASES OF THE LARYNX. 
1. Catarrh of the Larynx. Catarrhus laryngis. 


(Laryngitis catarrhalis, Angina.) 


Catarrh of the larynx develops, at least in its acute form, 
as a superficial inflammation of the laryngeal mucosa in con- 
nection with catarrh of the trachea (tracheal-laryngeal catarrh) ; 
also in connection with catarrh of the pharynx (catarrh of the 
upper respiratory passages). These affections may be con- 
sidered under the head of laryngitis because the symptoms 
of the latter stand in the foreground of the clinical picture. 


Etiology. One of the most common. causes of acute 
laryngeal catarrh is taking cold, hence the disease is frequently 
seen in spring and fall. Laryngitis is also frequently due to 
the inhalation of impure dust, or of otherwise irritating air. 
Aleohol contained in distillery mash probably has a similar 
effect, and cattle fattened on such mash frequently develop 
the symptoms of acute laryngitis (so-called distillery mash 
cough). 

Irritating and traumatic insults may likewise produce a 
noxious effect, as for instance in sudden and awkward drench- 
ing with fluid medicines or in the introduction of pills with a 
stick or the removal of foreign bodies wedged in the pharynx 
of cattle. The larynx is also irritated mechanically by long- 
eontinued convulsive cough or barking or bellowing. 

A laryngitis may develop secondarily by the continuation 
of an inflammatory process of the nose, the pharynx, the trachea, 
the bronchi and of the lungs (catarrh, lungworm disease, 
pneumonia, etc.). 

It is of importance that the secretions from the pharynx 
and from the deeper respiratory tract may come in contact 
with the larynx. Infection is frequently the cause of laryngitis 
in a number of infectious diseases (strangles, influenza, dis- 
temper, malignant catarrhal fever, tuberculosis, glanders, etc.). 


Chronic laryngitis is produced by similar causes as those 
which are responsible for acute laryngitis, if these causes act 


45 


46 Catarrh of the Larynx. 


upon the mucosa for a longer time or repeatedly. Consequently 
chronic laryngitis is observed particularly among such animals 
as are kept permanently under unfavorable conditions, es- 
pecially in impure air. In old dogs one. frequently sees an 
obstinate chronic laryngitis. 

Other causes are: disturbances of circulation in chronic 
heart disease, chronic inflammatory diseases of the deeper 
respiratory passages and of the neighboring organs, new forma- 
tions (cysts, fibroma, sarcoma, carcinoma, or other tumor-like 
swellings—po! ypl, actinomycosis, tuberculosis, glanders). 


Susceptibility. Idiopathic laryngitis is seen particularly 
in pet animals with little power of resistance, for instance in 
horses kept in warm stables and in house dogs. 


Anatomical Changes. In acute laryngitis the epiglottis, 
the arytenoid cartilages and the vocal cords are intensely 
reddened and swollen; in a later stage they are abundantly 
covered with mucus and sometimes infiltrated with blood. In 
severe cases there occur round superficial uleers (Bruckmiiller). 

In chronic catarrh the swollen parts are more grayish in 
color; in consequence of the swelling of the mucous glands 
or proliferation of the epithelial cells the surface is finely 
granular (laryngitis granulosa). The mucosa is thick and may 
in obstinate cases be set with villous excrescences; in horses 
retention cysts may form. 


Symptoms. The principal and most common symptom of 
acute laryngitis is cough; it is at first short, dry and rough, 
later drawn and moist, always, however, more or less painful. 
In the presence of great tenderness it may be weaker. The 
animals are at short intervals subject to a tormenting cough, 
sometimes in the form of convulsive attacks. Dogs sometimes 
vomit after coughing. These attacks generally come on after 
the action of an external irritant on the larynx, especially after 
the animal has been led out of the barn, after a draft of cold 
air through the barn door, after the ingestion of cold water, 
or of dusty or hot feed, or after sudden or prolonged exercise. 
In rare cases a secant nasal discharge is noted, which is serous, 
mucous or muco-purulent. The submaxillary glands may show 
moderately acute swelling. 

Owing to the increased sensitiveness of the laryngeal 
mucosa, the animals try to escape pressure on the larynx; 
even slight pressure gives rise to repeated coughing. In more 
severe cases the head is stretched out moderately. 

Difficulty of. respiration exists only when the mucosa is 
swollen more markedly. In such cases one also hears whistling 
and rattling noises during inspiration. These symptoms may 
finally lead to the clinical picture of edema of the larynx. One 
also hears frequently rattling over the larynx and the windpipe. 
In horses and dogs one may observe hoarseness. 


Course and Prognosis. 47 


Fever exists only in the initial stage of simple laryngeal 
eatarrh. The elevation of temperature, however, as a rule, 
amounts only to a few decimals of one degree (C.°). Catarrh 
of the larynx occurring during the course of infectious diseases 
is associated with moderate or even high fever. 


Chronic laryngeal catarrh. The symptoms are on the 
whole similar to those of the acute form. As a rule, however, 
the cough is less painful, rough, crowing and dry; rarely some- 
what moist and accompanied by a peculiar explosive sound. 
The inspiration following cough is occasionally characterized 
by an audible noise. The secretions which collect during the 
night cause long-continued attacks of cough in the morning. 
The sensibility of the larynx is often increased only slightly. 
Usually the respiration is not disturbed; in exceptional cases 
stenosis of the larynx develops on account of proliferation of 
the mucous membranes or of new-growths. 


Course and Prognosis. Primary acute catarrh of the larynx 
lasts from a few days to one to two weeks. The cough is at 
first rough and painful, but gradually it becomes more moist 
and less convulsive, and finally disappears entirely. The dis- 
ease rarely persists for weeks and months. If the duration is 
very long the mucosa undergoes changes which exclude the pos- 
sibility of complete recovery. If the larynx has once been 
diseased there is a tendency to relapses, and acute exacerba- 
tions are not rare in chronic catarrh. 


Treatment. The most important measures to insure a 
speedy recovery are rest and protection against external irri- 
tation. The patients ought to be placed in a moderately warm 
place, with pure, quiet air. They ought to receive dust-free 
feed; if possible, green mashed food and bulbs. When the 
weather is favorable the open air is particularly beneficial 
in chronic eatarrh. Animals which are only slhghtly sick may 
be used for light work. 

If a tormenting cough is frequent the tenderness of the 
larynx should be lowered by narcotics. Indicated are: mor- 
phium (Ff morph. mur. 0.10, aq. amygd. amar. 12.0 M. S. every 
2 to 3 hours, ten to fifteen drops for dogs); also codeine (FR 
eodein. phosphorici 0.60, aq. dest. 150.0 M. 8S. every 3 hours, 
1 to 2 teaspoonfuls for dogs; heroine (FR heroini mur. 0.10, aq. 
dest. 150.0 M. t. sol. S. every six hours, 1 to 2 teaspoonfuls 
for dogs). Larger domestic animals should receive these drugs 
in the proper doses by subcutaneous injection; heroine causes 
great excitement in horses and occasionally a strong depression 
in dogs. The salts of bromine alone or in combination with 
codeine are sometimes indicated. 

Priessnitz’ compresses to the region of the larynx (every 
2 to 4 hours) are very serviceable, both in acute and in chronic 
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laryngitis. Warm packs are less effective. The inhalation of 
water vapors is of good effect in the incipient stage when the 
mucosa is comparatively dry and very irritable. ‘Tenacious 
mucus may be made more liquid by the inhalation of finely 
divided muco-solvent remedies (1 to 3 per cent solution of com- 
mon salt, sodium carbonate or bicarbonate). In the presence of 
an abundant thin fluid secretion, astringent and disinfecting 
drugs are indicated, such as alum (1-30%), chloride of iron 
(0.1-0.83% ), ereolin (2-3%), creosote (0.5-1.0%), nitrate of silver 
(0.1-0.5%), oil of turpentine, tar (aqua picis 10%). 


Inhalations are applied in the same manner as in nasal catarrh (see page 8). 
The inhalation of aqueous vapors or fluids which easily evaporate does not require 
any special apparatus, while the spraying of other fluids can only be accomplished 
by special devices. Ordinary sprays are not very serviceable; more to be recom- 
mended are Siegel’s or Bullin’s inhalers, the best is Wasmuth’s apparatus, which, 
however, is generally only available in veterinary clinics, on account of its high 
price. Horses and cattle must be made to inhale through the mouth, which if neces- 
sary must be kept open by a speculum. Inhalations ought to be repeated every 
three or four hours and should be of ten to fifteen minutes duration. In the 
treatment of smaller animals one may employ tubs with boiling water covered 
by a perforated board; the patients are placed on the latter. Birds are held over 
a vessel containing hot water or over an inhalation apparatus, their mouths being he") 
open. For the treatment of cage birds, a vessel filled with warm water may be 
placed beside the cage, and the whole covered with a cloth, or the spray of the 
solution is directed into the cage, but in this case care must be taken that the 
bird can breathe a sufficient amount of air. 


Only a very small fraction of a spray finds its way into the larynx of larger 
animals; hence, when treating them a Frick or Bayer-Kieselbach spray apparatus 
should be employed. These are easily introduced in horses; in cattle they can be 
introduced with some difficulty into the pharynx like a rhinolaryngoscope, and in 
this way permit of a more direct spraying of the larynx. If convulsive cough is 
present the solutions ought also to contain morphine up to 4% in amount. 


The best results are to be expected in chronic laryngitis 
from painting the mucosa of the larynx or from the insufflation 
of powders, in cases in which the animals do not get too much 
excited during such manipulations. Indicated are: acidum 
tannicum or alum, argentum nitricum and saccharum album 
aa; cocaine, eucain, orthoform (of each 0.01 gm. with 0.2-0.3 
sugar). The painting is best done with a 1-5% solution of 
silver nitrate. 


The powder is applied to smaller animals either with a long and properly 
curved brush or with a feather or by the aid of a Rauchfuss powder-blower. 
Painting may be done with a brush or with a sponge fastened to a small rod. The 
applications must be repeated daily. 

In larger animals one may use a Frick or a Bayer spraying apparatus, and 
powder may be applied with a Neubarth powder-blower. 


Intratracheal injection (Dieckerhoff) may be performed in 
larger, as well as in smaller, animals.. Larger animals receive 
30 to 40 ec.; smaller animals 4 to 5 ce. of fluid, which is rapidly 
injected with a needle immediately behind the larynx in a 
direction toward the pharynx. The following solutions are 
used: 0.5% solutions of alum, tannic acid or sulphate of zinc; 
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0.3% solution of acetate of lead; 0.1% solution of silver 
nitrate; in large animals if the cough is very tormenting 
morph. mur. is indicated in a 1% solution (10-20 or 0.5 to 
2.5 gm.). Although intratracheal injections are in general held 
to be without danger, they can usually be dispensed with, be- 
cause they require a considerable dexterity in dogs and hogs, 
as well as in other animals. 


If the laryngitis is contagious in character, isolation of 
the healthy, or at least, of the sick animals, and disinfection 
of the stable or barn is indicated. 


Literature. Dieckerhoff, W. f. Tk., 1886, 15; B. t. W., 1889, 187.—Freund, 
B. t. W., 1907, 575.—Poschel, Ueb. d. Anw. d. Inhalation, Inaug. Diss., 1905 (Lit. 
on Inhalation). 


Epizootic Laryngo-tracheitis of Horses. A usually very contagious 
eatarrh of the respiratory passages of horses has been known since 
1888. It usually affects the mucosa of the larynx and trachea; at 
other times that of the bronchi, or again that of the respiratory parts 
situated anteriorly to the larynx. According to its variable location 
the affection is known as infectious laryngitis, infectious enzootic catarrh 
of the upper respiratory passages, enzootic cough, laryngo-trachéite 
épizootique (French), bronchite infectieuse, also frequently “‘la grippe.’’ 
To this group probably also belongs the contagious pharyngitis of 
Dieckerhoff. According to Meyer ‘‘Skalma’’ (Dieckerhoff) is also a 
bronchial complication of this affection. 


Etiology. In its origin and in its clinical features the disease is 
very similar to catarrhal influenza, although it seems to have a different 
etiology. It is usually observed annually. The extent of its prevalence, 
however, varies considerably in different years. Its very contagious 
nature is responsible for a frequently rapid extension within a few days 
among the horses of the same stable so that it assumes an enzootic and 
not uncommonly an epizootic character. The introduction of the disease 
occurs with newly acquired horses, with remounts, ete. The contagion 
may also be conveyed by persons or by the air. Younger horses are 
most susceptible. In some epizootics, however, horses are affected with- 
out reference to age. The period of incubation is 1 to 5 days according 
to past experiences. 


Symptoms. The most prominent symptom, which is never absent, 
is a dry, short, strong, rough cough. If it is painful at all it is only 
moderately so. The cough occurs either very frequently or on 
the contrary after longer intervals. A marked tenderness of the 
larynx and of the trachea can be demonstrated. <A serous, later on 
mucous, but usually scanty nasal discharge comes on which subsequently 
often becomes more abundant and lumpy. If this is the case the lymph 
glands of the laryngeal entrance swell moderately and mucous rales 
are heard over the trachea. In some eases bronchitic symptoms become 
manifest. The conjunctivae often appear normal or if there is an 
elevation of temperature they are markedly reddened, often diffusely 
rose red or yellowish-red or even dark red; sometimes, on the contrary, 
pale; according to Meyer edema is seen in the iower portions of the 
legs, ue abdomen and the sheath of the penis. 

Ol. 
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Fever is often present. The temperature usually does not rise 
above 39° C., but it may not uncommonly go up to 41°. Even if 
occasionally fever is not present at rest, more intense exercise will 
elevate the temperature and at the same time accelerate the respiration 
and the pulse beat. Many patients show lassitude and malaise which 
contrasts with a comparatively insignificant psychic depression. 


Concerning weakness or paralysis of the hind extremities (lumbar cord disease) 
following catarrh of the upper respiratory passages as observed by Kull and 
Duvinage, see enzootic paralysis of the cord. 


The course of the disease is generally benign; the disturbances 
disappear in 8 to 10 days and after 8 or 10 days more the animals 
are able to work again. In some epidemics and in foals under two 
years old the period of convalescence lasts several, up to 6 to 8 weeks. 
Sometimes pneumonia or pleuritis comes on as a complication, especially 
if the animals have been worked hard during the disease. One attack 
of the disease does not appear to insure any lasting immunity. 


The treatment consists more properly in feeding mashes, beets or 
a dust-free dry feed, sojourn in the open air during the favorable 
season, even light work in the open. These measures are better than 
the administration of medicines. Sometimes change of location brings 
about a disappearance of the epizootic. Complications which may 
come on require proper special treatment. The stables must be thor- 
oughly disinfected. 


Literature. Bachstadt, Z. f. V., 1904, 429.—Christian, Z. f. Vk., 1901, 206.— 
Joly, Ree., 1888, 612.—Ligniéres, Bull., 1897, 496.—Meyer, Minch. T. W., 1909, 
361.—Pr. Mil., Vb., 1899, 1908.—Schuhmager, A. L., 1909, 135.—Zorn, W. f. TE:, 
1888, 249.—Babor, O. W. f. Tk.,.1911, 453. 


Epizootic Laryngo-tracheitis of Cattle. In 1890 there was observed 
in some parts of Bavaria an acute catarrh of the respiratory passages 
in cattle which spread enzootically- and even epizootically, and which 
was believed to stand in some relation to an influenza epidemic which 
was then very prevalent in man. More or less similar enzootics and 
epizootics have since been observed repeatedly, and they have been 
designated as epizootic laryngo-tracheitis (Zimmermann) or as influenza- 
like ‘affections (Brauer, Prietsch), or as infectious catarrh of the 
respiratory passages (Schmidt, Lewek). According to Lewek all these 
various affections are one and the same infectious disease, peculiar 
to cattle, which makes its appearance either sporadically or enzootically, 
particularly in south Germany. Cattle distemper (Janson) or influenza 
of cattle (Harms) deviates materially from the above affection, but 
they may be here considered, since their true etiology has not yet been 
cleared up. 


Epizootic laryngo-tracheitis or the influenza-like affections of cattle 
are contagious and are often imported by newly acquired animals 
(Zimmermann, Schmidt). The disease is evidently of bacterial origin. 
(In 8 cases examined Lewek found Gram-positive bacilli four times, 
once Gram-positive cocci and three times a mixture of both.) A longer 
transportation on railroads or aboard of ships seems to predispose to 
the infection and the disease is therefore often observed in cattle after 
shipment. According to Zimmermann the period of incubation is 
two to three, and according to Lewek, one to four days. 
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A contagious catarrh of the upper respiratory passages of epizootic character 
has also been observed in goats (Pr. Vb.). 


Symptoms. We first observe a dry, painful cough coming on in 
attacks. The temperature rises to above 41° C., there is marked tender- 
ness of the larynx and of the trachea, also marked reddening of the 
nasal mucosa and in the further course a watery or mucous nasal 
discharge associated with a mild conjunctivitis, occasionally also swell- 
ing of the eyelids. Rough, whistling, later on drawn and rattling, 
noises are heard over the region of the larynx. If bronchitis is present 
there is difficulty of respiration ; the latter may also be due to a broncho- 
pneumonia which develops after two to three days in 50% of the 
“oases (Schmidt). The appetite is usually much diminished. The 
‘Tisease usually lasts one to two, more rarely, two to three weeks, and 
ends, as a rule, in recovery. A fatal termination may occur in cases 
complicated with broncho-pneumonia. 


In influenza-like affections of cattle one also observes the symptoms of gastric 
eatarrh, arthritis and mastitis, to which may be added, in some cases, the signs of 
inflammation of the deeper structures of the eyes and a marked depression and 
lassitude on motion. Even in these cases, however, the course is usually benign. 


Treatment is only indicated in those cases in which complications 
oceur. 


Literature. Brauer, 8. B., 1893, 117.—Janson, 8. f. Tk.; 1894, XX, 275.— 
Jb: bayr. ‘Tzte., 1890:—Lewek, B. z. Kenntn. d. Erkr. d. Luftw. u. d. Lung. d. 
Rind. Diss. Dresden., 1909.—Markus, B. t. W., 1906, 655.—Pr. Vb., 1900, II, 9— 
Prietsch, 8. B., 1895, 96.— i B. t. W., 1904, 167. 


Japp Disease of Lambs. Under this name Hasenkamp (D. t. W., 1909, 300) 
deseribed a disease of lambs observed frequently in the provinces of Hanover and 
Westphalia in Germany. This disease only occurs while the animals are stabled 
and is characterized by an intense reddening and swelling of the mucosa of the 
larynx and trachea; by albumoid degeneration of the muscles of the larynx and 
by congestion of the lungs. Bacteriologic examination of the internal organs 
of animals dead from the ‘disease has been negative. The affection has generally 
been looked on as mercurial poisoning after treatment of sheep-scab with a mixture 
of therosot. This view, however, is contested by Hasenkamp. 


Whooping-cough (Pertussis). In human medicine, the term whooping-cough 
is employed for an infectious disease which is localized in the respiratory passages 
and usually affects only children. According to Bordet & Gengou, it is due to a 
small, ovoid, Gram-negative bacterium and is transmissible to young animals by 
means of its cultures. An incubation- -period of 3 to 14 days is followed by an 
acute catarrh of the upper air passages, to which the characteristic paroxysmal cough 
is added one or two weeks later. The paroxysms occur suddenly and consist of a 
rapid succession of short, convulsive coughs, until the entire inspired air has been 
expelled; then a deep inspiration follows, which is accompanied by a whistling sound, 
and after this again a series of cough-spasms. The attack terminates with gagging 
or vomiting; it usually recurs at short intervals and may be induced by definite 
causes (fright, crying, depression of the tongue). The disease lasts from 4 to 8 
or 12 weeks. 

Markert (M. t. W., 1910, 385) observed in young dogs and their bitch, a 
disease with symptoms very similar to those just described, in a place where whoop- 
ing-cough was prevalent among the children; it can therefore not be denied that 
the disease was transmitted to the dogs, and it is quite possible that dogs may 
acquire true pertussis. The paroxysms persisted for about 4 weeks after the dogs 
had been removed to the country, and then disappeared without leaving a trace. 
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2. Croupous Laryngitis. Laryngitis crouposa. 


(Hautige Braune, Halsbraune [German]; Laryngitis fibrinosa, 
angina membranacea, croup.) 


Croupous laryngitis is characterized anatomically by 
fibrinous membranous deposits on the laryngeal mucosa and 
is frequently associated with a similar affection of the trachea, 
occasionally also of the pharynx. 


Occurrence. Croupous laryngitis is generally a rare dis- 
ease. It is most commonly seen, if met with at all, among 
eattle and sheep; more rarely among horses, pigs and cats. 
It occurs occasionally in enzootic distribution. Guittard once 
saw an enzootic of croupous laryngitis among geese. 


Etiology. Croupous laryngitis is primarily caused by the 
inhalation of hot air, smoke and other irritating substances 
(ammonia, chlorine gas, sulphurous acid, etc.). Cases which 
are occasionally observed after conflagrations or after disin- 
fection of stables with irritating vapors are of such origin. 


According to Roche-Lubin, the disease is also caused in some places by the 
practice of chasing sheep around for twenty-four hours in dusty places in order 
to increase the weight of the wool. 


Aside from affections of the above nature, there is seen 
in cattle, sheep, horses, pigs, cats and young geese, a croupous 
laryngitis due to an infection. Catching cold appears to play 
a predisposing role, because most of these cases are seen in 
spring and fall, on damp days or after sudden changes of 
temperature, also after a sojourn in the open during cold nights 
(according to Forneris often seen in the mountains of Piedmont). 
The microbe causing this infection is not as yet definitely known. 
Some observations, however, of Ernst seem to point to the 
bacillus necrophorus as the etiologic factor. This bacillus is 
frequently present upon the mucosae of herbivora and it may 
do harm if the resistance of a mucosa is lessened or if the bac- 
terium has attained a higher degree of virulence. Other bac- 
teria, perhaps streptococci, may have a similar effect. 

The disease sometimes occurs secondarily in infectious 
diseases with similar or diphtheritic inflammations of the 
neighboring organs. Such diseases are: malignant catarrhal 
fever and croup of cattle, diphtheria of fowls and calves, 
rinderpest, sheep-pox, purpura hemorrhagica of horses, acute 
elanders, ete. 


Anatomical Changes. Elongated, cylindrical or tubular 
fibrinous pseudomembranes are found at the base of the 
epiglottis, at the epiglottic-arytenoid bands, and also at the 
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other portions of the larynx, and not uncommonly farther down 
in the trachea and even in the first portions of the bronchi. 
The membranes are 1-3 mm. thick in smaller animals; in larger 
animals considerably thicker grayish- white, or brownish m 
color. They are sometimes quite loose, almost liquid; at 
other times firmer and dryer. They are frequently partly 
detached, especially at the periphery, and still adherent in other 
portions. Under the pseudomembranes the mucosa is intensely 
reddened, sometimes containing extravasated blood, and in the 
deeper layers infiltrated serously or purulently. Sometimes 
the inflammation shows a diphtheritic character and deep losses 
of substance are then seen after the removal of the pseudo- 
membranes. 


The substance of the pseudomembranes presents an amorphous or reticular 
mass which contains white and some red blood corpuscles, also here and there 
epithelial cells in lumps, and various bacteria in the more superficial strata. The 
membranes swell up under the influence of acetic acid or ammonia, while they are 
dissolved by the caustic alkalies, lime water or lactic acid. 


As sequelae of this affection may be mentioned purulent 
bronchitis, catarrhal or croupous pneumonia, atelectasis of the 
lungs, acute swelling of the cervical and intrathoracic lymph 
glands in cattle, also frequently croupous gastritis and enteritis. 


Symptoms. Croupous inflammation of the larynx begins 
with the symptoms of an acute laryngitis which increases 
rapidly in intensity; the respiratory difficulty reaches a high 
degree within 1 to 2 days. 

The temperature is considerably elevated from the start. 
Cough comes on soon; it is at first dry, short and strong; after a 
short time, however, it becomes peculiarly hoarse, convulsive 
and very painful. The respiration assumes a character pointing 
to stenosis of the larynx sometimes during the first day; the 
inspiration is markedly forced. Each inspiratory act is ac- 
companied by a peculiar whistling and rattling sound. Over 
the regon of the larynx and the trachea stenosis sounds can 
generally be heard associated with moist rales and the hand 
placed over the larynx feels distinctly a laryngeal fremitus. 
Increased laryngeal tenderness is permanently present, and 
even mild pressure brings about a convulsive cough, and even 
an attack of suffocation. 

During the attacks of cough the animals expel an abundant 
mucopurulent or purely purulent secretion through the nose 
and mouth. Toward the third to fifth day membranous shreds 
of fibrin are thrown out in addition or also longer fibrin cylin- 
ders, the caliber of which agrees with that of the larynx and 
trachea. The difficulties in respiration cease markedly directly 
after the expulsion of such masses and the general condition of 
the patient improves rapidly and may go on to complete recov- 
ery. In other cases the improvement is only temporary or 
amelioration and aggravation alternate repeatedly. 
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The neighboring lymph glands are swollen and tender; 
the pulse is rapid, small, and later on almost filiform. The 
appetite is poor; the feces are sometimes mucoid or mixed 
with shreds of fibrin. The secretion of milk ceases from the 
start. 


Course. In a part of the cases death occurs on the third 
and, in young geese, even during the first two days from suffoca- 
tion. Except in the last mentioned birds, the course is generally 
somewhat slower; does not, however, as a rule, extend over 
more than ten days, and is unfavorable in most cases. 


Diagnosis. Croup of the larynx can only be diagnosticated 
definitely when the animals cough up shreds of pseudomem- 
branes or void them during an attack of vomiting, or if the 
membranes can be seen directly in the larynx of the smaller 
animals. The laryngeal stenosis, however, which develops 
rapidly within one to two days with fever and in connection 
with a peculiar hoarse cough, usually furnishes enough data to 
arrive at a probable diagnosis. In consequence of simple 
catarrh such marked stenosis does not develop while after the 
lodgment of foreign bodies or of animal parasites (Ostrus, Pen- 
tastomum), or in acute edema of the glottis a high degree of 
stenosis is manifest within a few quarters of an hour. In 
stenosis due to neoplasm, there are no symptoms of an acute 
affection. 


Prognosis. In small or younger animals the prognosis is 
very unfavorable, and recovery is the exception even in large 
and adult animals. In making a prognosis the general con- 
ditions of the animals should be considered; weak and other- 
wise diseased animals will hardly ever get over an attack. The 
expulsion of abundant masses of fibrin is a favorable symptom. 
The involvement of the lungs excludes recovery absolutely. 


Treatment. The expulsion of the croupous membranes 
may be hastened in smaller animals by the use of emetics 
(sulphate of copper 0.05-0.5 gm., ipecacuanha 0.5-2.0 gm., tartar 
emetic, 0.1-0.3 gm.) ; if difficulties in deglutition exist these drugs 
are applied in the form of clysmata, or apomorphia may be 
given hypodermically (dogs 0.003-0.01 gm., cat 0.002-0.005 gm.) 
in aqueous solution. Hogs receive veratrine (0.02-0.03 gm. di- 
luted in alcohol), likewise hypodermically. Vomiting must par- 
ticularly be brought about in the presence of a sudden attack of 
suffocation, which is generally due to the lodgment of frag- 
ments of pseudomembranes in the rima glottidis. Detachment 
of the membranes is also favored by repeated inhalations, 
every one to two hours, of finely divided alkalies; lime water 
is principally used. If suffocation threatens tracheotomy must 
be performed. This operation may save the life of the animal 
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whenever the inflammatory process is confined to the larynx 
or to the larynx and trachea, while the lungs are not affected. 
One may also try inunctions with mercurial ointment in the 
region of the larynx, moist warm or warm fomentations, ex- 
citantia (alcohol, wine) and the patients must sometimes be 
nourished artificially. 


Literature. Anacker, Kochs Enzykl., II, 262.—Guitard, Pr. vet., 1902, II, 222. 


3. Edema of the Larynx. Oedema glottidis. 


By edema of the larynx, or oedema glottidis, is understood 
an accumulation of serous fluid in the loose submucous con- 
nective tissue of the epiglottic-arytenoid folds and of the 
ventricles of Morgagni, in consequence of which stenosis of 
the larynx is brought about. 


Etiology. Edema of the larynx occurs as a primary affec- 
tion after the inhalation of hot air, irritating acrid gases or 
dust-like substances; also after injury of the laryngeal mucosa; 
its development may be favored by preceding hard work, es- 
pecially by excitement which has led to hyperemia. In this 
manner one may explain the occurrence of edema of the larynx 
after forced marches on dusty country roads (Buguiet) and 
at conflagrations. In young ducks fatal edema of the larynx 
is sometimes caused by the sting of bees which have fallen 
into the water when they were tired out and have been ingested 
by the young ducks. 

In the overwhelming majority of cases, edema of the larynx 
is a secondary affection, coming on principally during severe 
disease of the larynx or of the organs in the immediate neigh- 
borhood of the former (pharynx, tongue, parotid gland, 
laryngeal and retropharyngeal lymph glands). As a collateral 
edema the affection is seen in certain infectious diseases 
(anthrax, hemorrhagic septicaemia of deers, of buffaloes, hogs 
and in hog cholera, petechial fever, pox, etc.); urticaria in 
cattle is sometimes associated with cedema gilottidis (Wyss- 
mann, Albrecht). Edema of the glottis develops not infre- 
quently in the course of serum-disease. 

Congestion (chronic heart disease), compression of the 
jugular vein, traumatic pericarditis (Liebetanz) or cachexia 
may give rise to edema of the glottis; such cases are however 
rare when compared with various edemas in other places of 
the body. 


The fat collecting in large amounts around the entrance to the larynx in 
fattened hogs produces, according to L. Weisz, an enlargement of the thyroid gland 
by compression of the veins, and the pressure of the thyroid upon the larynx causes 
a whistling sound (animals so affected are called ‘‘lung-whistlers.’’) 
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Anatomical Changes. The epiglottic-arytenoid folds, the 
lateral bands of the vocal cords, the folds between the epiglottis 
and the tongue, form trembling gelatinous ridges with either 
a reddened or a pale surface. These ridges collapse after an 
incision, and discharge a clear, more rarely turbid, serous fluid, 
and the mucosa then forms folds. Exceptionally the connective 
tissue of the ridges is found infiltrated with a purulent exudate, 
especially if the edema occurs in connection with deeper in- 
flammation of neighboring parts (perichondritis, abscess for- 
mation). Simultaneously with edema glottidis or independently 
of it, an edematous infiltration of the submucosa is occasionally 
seen on the dorsal aspect of the trachea. 


Symptoms. The development of inflammatory edema of 
the glottis takes place very rapidly; the symptoms of stenosis 
of the larynx appear within one quarter of an hour or within 
a few minutes. The animals are attacked by rapidly increas- 
ing difficulty in respiration; the inspiration especially is very 
forced and takes place with a marked sinking in of the inter- 
costal spaces and of the other yielding structures of the thorax; 
it is accompanied by a whistling, rattling sound; expiration 
however is comparatively easy. The animals betray great 
anxiety, the eyes are staring, the eyeballs protrude, the mucosae 
become cyanotic, the superficial veins are enormously con- 
gested, the skin is covered with perspiration, the pulse is small 
and rapid. If the condition becomes worse, the animals usually 
succumb, generally after a preliminary fall in temperature and 
with convulsions. } 

In congestive edema the fully developed clinical picture 
is similar; however, its development takes several days and 
remissions are often noticeable. 


Diagnosis. Croup of the larynx can be distinguished from 
primary acute edema glottidis because in the former case 
stenosis of the larynx occurs much more slowly and in connec- 
tion with fever. Cough is characteristic. Secondary acute 
edema glottidis after a longer course of a primary disease leads 
either suddenly or gradually to stenosis of the larynx; the more 
chronic cases are distinguished from croup by the existence of 
the primary disease and by the absence of fever. Laryngeal 
stenosis due to lodgment of foreign bodies, animal parasites or 
pediculated neoplasms cannot be distinguished from edema of 
the glottis except by the history of the case. 

To avoid mistakes, the larynx should, in smaller animals, 
be inspected with the unaided eye, in horses, and cattle with 
the electric rhinolaryngoscope; also by palpation of the larynx 
with the hand introduced through the pharynx provided it can 
be done in the presence of the existing dyspnea. 
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Treatment. If there is danger of suffocation, tracheotomy 
should at once be performed, which will immediately alleviate 
the difficulties of respiration, and will be followed by recovery 
in primary cases or in cases with moderate inflammation, pro- 
vided that there is no complicating edema of the trachea. 
Where, in smaller animals, the symptoms are not so threaten- 
ing, one may try the ingestion of small pieces of ice, the in- 
halation of water vapors, . painting with astringents, or 
inunction with gray ointment. Nain succeeded in one case in 
causing the disappearance of edema of the glottis by repeatedly 
pulling out the tongue of the patient. 

The primary disease must, of course, be properly treated. 


Literature. Guenther, Z. f. Vk., 1908, 481.—Liebetanz, B. t. W., 1908, 732.— 
Nain, Rec., 1908, 369 (Revue).—Weisz, A. L., 1909, 489.—Petit & Germain Bull., 
1911, 405. 


4, Neoplasms of the Larynx. Tumores Laryngis. 


Occurrence. ‘Tumors of the larynx are comparatively rare 
among domestic animals; they are encountered most commonly 
in the larynx of horses and cattle. Cysts develop occasionally 
in horses, rarely in cattle, on the anterior surface of the 
epiglottis, exceptionally under the cricoid cartilage; they some- 
times attain the size of a hen’s egg and are composed of a 
wall of several layers surrounding a mucoid mass. Fibromata, 
lipomata, carcinomata, melanomata, lymphosarcomata, are ex- 
ceedingly rare. Van den Keckhout observed stenosis of the 
larynx in a horse due to an enchondrosis of the arytenoid 
cartilages. The round, pyriform or nodular hypertrophies of 
the mucosa (hyperplasia polyposa mucosae laryngis), occasion- 
ally seen in the course of chronic laryngitis, are also to be men- 
tioned here. 

Clinically similar to true neoplasms are tuberculous swell- 
ings seen not infrequently in cattle and exceptionally in dogs 
(Cadiot). These tuberculous masses may reach the size of 
a hen’s egg; they are sometimes pediculated, generally situated 
behind the lower segment of the vocal cords; and when the 
process extends they may spread to the outside of the larynx. 
Actinomyeomata develop generally between the base of the 
epiglottis and the rima glottidis and they spread over the 
surface. 


Symptoms. Neoplasms arising from the epiglottis cause 
difficulties in respiration and deglutition; tumors developing 
in other parts of the larynx give rise to stenosis sounds and 
to difficulties in respiration. In either case occasional or 
periodic attacks of cough occur. Tumors of the epiglottis in- 
terfere with respiration, particularly during drinking, while 
other tumors of the larynx, unless pediculated, produce a 
gradually increasing dyspnea, which comes on during exercise 
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only in the early stages. Pediculated tumors, on the contrary, 
produce attacks of dyspnea, since they are aspirated from 
time to time into the cleft between the vocal cords. According 
to the seat and the mobility of the neoplasm, either inspiration 
or expiration or both may be accompanied by difficulty and 
by a rattling or a whistling sound. The dyspnea which comes 
on in attacks, suddenly disappears or diminishes considerably ; 
1. @., when the neoplasm becomes displaced out of the air 
channel by a powerful attack 
of cough. Holterbach observed 
complete aphonia in a head of 
cattle with a tuberculous tumor 
in the larynx. Nasal discharge, 
sometimes streaked with blood, 
is not uncommonly present. Tu- 
mors situated in the anterior 
portion of the larynx in smaller 
animals can be immediately 
seen; in horses, however, the 
inspection of the larynx must 
be made with the rhinolaryngo- 
scope (Fig. 9), or they may be 
felt in horses and cattle with 
the hand introduced into the 
pharynx. In horses a preliminary tracheotomy is indicated 
to avoid the danger of suffocation, or the preparations should 
be made for it. A swelling in the external aspect of the larynx 
is seen very rarely, and then only in laryngeal tuberculosis. 


Fig. 9. Actinomycosis in the larynx 
of a cow; laryngoscopic view. 


Diagnosis. The presence of tumors in the larynx can be 
ascertained beyond doubt only by an internal examination of 
the larynx; suspicion is, however, strongly aroused by the 
afebrile, chronic course, by dyspnea, coming on in attacks or 
eradually, with increasing intensity, occasionally accompanied 
by difficulties in deglutition, by stenosis sounds, by convulsive 
paroxysmal cough which sometimes relieves the dyspnea, and 
finally by non-tender swelling adherent to the skin on the out- 
side of the larynx, with the signs of laryngeal stenosis. Some- 
times it may be necessary to perform laryngotomia inter- 
cricothyroidea (Plész). 


Treatment. The difficulties of respiration can be relieved 
only by operative procedure. Pediculated neoplasms, or such 
at least as are not spread out over a large surface, may, after 
a preliminary tracheotomy, be removed with the écraseur in- 
troduced through the pharynx. (Almy removed cystic tumors 
of the epiglottis in this manner, in two horses.) The extirpa- 
tion of flat, spreading neoplasms, or of those situated more pos- 
teriorly, requires laryngofissure. In actinomycotic tumors in- 
ternal treatment with potassium iodide may be tried. 


Literature. Holterbach, D. t, W., 1906, 541—L. May, B. t. W., 1908, 176.— 
Morkeberg, Z. f. Tm., 1907, XI, 63.—Petit & Germain, Bull., 1911, 402, 


Section ITI. 
DISEASES OF THE BRONCHI. 


41. Bronchial Catarrh. Catarrhus Bronchialis. 
(Bronchitis Catarrhalis.) 


Bronchial catarrh consists in an inflammation extending 
to a variable extent into the tissue of the mucosa. It may 
either affect the larger bronchi (macrobronchitis) or only the 
finer bronchial branches (microbronchitis, s. bronchiolitis, s. 
bronchitis capillaris), or it may extend all over the bronchial 
tree (bronchitis diffusa). Catarrh of the larger bronchi is 
usually associated with catarrh of the trachea and larynx. 


Occurrence. Bronchial catarrh is one of the most common 
affections of domestic animals and is seen in all kinds of 
animals, particularly in horses, dogs and cattle. Sometimes 
it occurs in epizootic form. 


_ Etiology. Taking cold plays an important role in primary 
acute bronchial catarrh. Cold and wet weather, north and east 
winds, staying in the open air, pasturing during cold nights 
frequently give rise to colds, and therefore many animals are 
affected simultaneously in spring and fall. The detrimental 
influence of cold under these circumstances, and that of drafty 
air affects especially very young or very old, overheated animals 
or animals which have been robbed of their natural protection 
by shearing. Horses are therefore frequently affected after 
hard driving, dogs after hunting, sheep after shearing. 

The inhalation of contaminated air is a further cause of 
bronchial catarrh. Especially dangerous in this respect are 
finely divided or gaseous bodies, because they can penetrate 
into the deeper parts of the bronchial tree. Lubenau’s experi- 
ments have shown that vegetable dust can penetrate deeply 
and remain for a long time in the bronchial lumen. Metal dust 
is more apt to produce chronic catarrh. Spores of mould are 
inhaled during the ingestion of mouldy, musty or spoiled feed, 
and an acute catarrh may be produced in this manner. Dien- 
hardt saw bronchial catarrh with severe cough develop after 
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feeding plants which, growing near a factory, were covered 
with ashes. 

Fluids or small solid bodies which may get into the air 
passages, while eating, may likewise irritate the mucosa more 
or less. Non-acrid, non-corroding and pure fluids are less 
dangerous since they are rapidly absorbed by the mucosa, as 
was shown by intratracheal injections. However, dried par- 
ticles are often contaminated with saprophytic and other bac- 
teria and they cannot easily be removed from the bronchi. 
Since substances are often aspirated in difficult deglutition, 
pharyngitis, paralysis of the pharynx or unconsciousness, these 
conditions also often lead to bronchial catarrh; aspiration may 
also occur when fluids are poured in in an awkward manner. 
The custom which prevails in many places, of pouring liquid 
foodstuffs into the gullets of sucking calves, in order to in- 
crease their weight, does not infrequently cause aspiration 
which may lead to suffocation, or acute bronchial catarrh may 
develop which is often followed by broncho-pneumonia or even 
by pulmonary gangrene (Cadéac). Larger foreign bodies 
(stones, heads of cereals, needles, ete.) may exceptionally get 
into the bronchi. 

Bronchial catarrh undoubtedly also owes its origin to an 
infection, and it is then liable to assume an enzootic character. 
Under this type are to be mentioned the common contagious 
bronchial catarrhal affections seen in studs, among army horses, 
described under the designation of enzootic catarrh of the 
respiratory tract. Its true nature, however, is up to date not 
yet known (see page 47). The bacillus pyocyaneus frequently 
causes enzootic, purulent bronchial catarrh in young pigs and 
in cattle. Other forms of enzootic infectious bronchial catarrh, 
however, occur likewise in cattle and goats (Grimm, Martens, 
Lewek, Reisinger), especially in cattle which are being fattened 
(Koudelka). The bronchial catarrh observed by Schmidt in 
cattle in transit may likewise be due to an infection. (For 
further details see the chapter on catarrhal pneumonia.) 

Secondary acute bronchial catarrh is frequent in diseases 
of the lungs, infrequent in catarrhal inflammations of larynx or 
trachea. It is seen frequently as a part of the clinical picture 
of specific infectious diseases (strangles, hemorrhagic septice- 
mia, smallpox, foot-and-mouth disease, distemper, ete.). 


Chronic bronchial catarrh is caused by the same factors 
which bring about the acute form if the detrimental cause acts 
permanently or if it leads to repeated attacks of the acute form. 
However, even then the affection of the bronchi is more com- 
monly secondary in nature. Every continuous disturbance of 
the respiratory mechanism or of the pulmonary circulation 
brings about chronic bronchial catarrh, because not only de- 
ficient ventilation of the air passages and the decomposition 
of mucus due to it but also stasis of blood will cause a dis- 
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turbance of nutrition of the mucosa. Consequently a bronchial 
eatarrh is almost always seen accompanying chronic pulmonary 
emphysema, chronic interstitial pneumonia, organic heart dis- 
ease, and chronic infectious diseases affecting the lungs (tuber- 
culosis, glanders, actinomycosis, ete.). Animal parasites may 
also produce chronic bronchial catarrh (see lungworm disease). 

Predisposition. Particularly predisposed to bronchial 
eatarrh are very young, or on the contrary, very old animals, 
pet animals, anemic or cachectic animals. 


Pathogenesis. The mucosa of the bronchi possesses pro- 
tective features which will prevent noxious effects of external 
influences within certain limits. Cough excited by an irritation 
of the mucosa and the epithelial ciliary movements which are 
directed outward favor the expulsion of particles and micro- 
organisms out of the trachea and bronchi which have gained 
access to the bronchial tree. The covering of the mucosa with 
mucus protects the latter against the immediate effect of sub- 
stances which have gained access, while the numerous lymph 
follicles that are situated in the wall of the bronchi favor the 
destruction by phagocytosis of small elements which may have 
penetrated into the bronchial wall itself. The very smallest 
bronchi lack these protective structures; they are, however, 
sufficiently guarded by the larger bronchi situated anteriorly 
to them. The protective agencies become, however, insufficient 
if the noxious insult has been very intense, if the protective 
apparatus has been paralyzed, or if the detrimental stimulus 
travels along the blood current. Whenever the harmful agencies 
have gained the upper hand against the protective apparatus, 
the blood vessels in the mucosa become dilated, the latter swells 
and an increased production of mucus occurs, the substance of 
the mucosa becomes infiltrated with a sero-cellular exudate 
which also collects in the lumina of the bronchi. The substances 
acting as inflammatory irritants get in the further course into 
the pulmonary tissue with the lymph current, where they again 
excite an inflammatory process. If inflammation lasts for a 
longer time, it leads to an increase of connective tissue and to a 
reduction of elasticity of the bronchial wall. If the catarrh 
is limited to the large bronchi, the current of air in the bronchi 
is hardly affected, and catarrh at most gives rise to accelerated 
and shallow respiratory movements, by irritating the sensitive 
terminal filaments of the vagus nerve. In bronchiolitis the 
lumen of the smaller bronchi is greatly narrowed or even ob- 
structed; the result is a diminution in the surface available for 
the gas-exchange, the insufficient amount of oxygen and the ex- 
cess of carbonic acid in the blood causing irritation of the res- 
piratory center and labored breathing. A possibility exists that 
the process extends to the parenchyma of the lung. 


Anatomical Changes. In acute catarrh of the larger bron- 
chi (macrobronchitis catarrh. ac.), we find the mucosa red- 
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dened uniformly or in patches, either everywhere or only in 
some branches, sometimes studded with small dark red extrava- 
sated blood, more or less swollen, loosened and covered with 
mucus or with a more purulent secretion. The size of the 
mucous glands is from that of a millet seed to that of a hemp 
seed and they discharge translucent drops of mucus upon 
pressure. 

Catarrh of the finer bronchi (bronchitis capillaris, s. bron- 
chiolitis, s. microbronechitis catarrh. ac.), can frequently be 
recognized on autopsy by the fact that the lungs do not collapse 
well after opening the thorax, since the air cannot escape from 
the bronchioles which are filled with an exudate. Emphysema 
of the margins of the lungs (emphysema vicarians) has the 
same significance, and also the wedge-shaped, dark, sunken-in 
areas of the consistency of meat (atelectasia), while similar but 
firmer areas which protrude above the general pulmonary sur- 
face indicate an involvement of pulmonary tissue (broncho- 
pneumonia). Mucous or purulent drops containing more or 
less numerous fine air bubbles are seen on the cut surface. 

In chronic catarrh, the bronchi likewise contain a serous, 
mucous or purulent, occasionally a caseous, exudate. The mu- 
cosa, however, appears grayish red or brownish, unequally 
thickened and sometimes, on the contrary, pale and thinned out. 
The connective tissue proliferation may in spots become so 
intense that villous excrescences are formed in varying degrees. 
Sometimes, tough nodules of the size of a millet or pea, are seen 
outside of the bronchial wall, but in connection with it, which 
may contain caseous material (peribronchitis nodosa). These 
processes may be accompanied by-a proliferation of the inter- 
stitial pulmonary connective tissue, 1. e., by an interstitial pneu- 
monia. According to Hintze this condition seems to occur not 
infrequently in cattle. 

In the deeper portions of the lungs, especially in the an- 
terior and lower parts, bronchiectasias are formed occasionally 
which are variable in shape (b. cylindriformes, fusiformes, 
sacciformes, ete.), and which, in larger animals, may assume 
the size of a fist. They always contain an abundant dirty-gray- 
ish, mucopurulent secretion, which is occasionally fetid. 

In aspiration-bronchitis, in the presence of bronchiectasias, 
occasionally also in simple chronic bronchial catarrh, the exu- 
date and later on the bronchial wall itself decompose with the 
development of a dirty-greenish color and of a fetid smell 
(bronchitis putrida). In aspiration-bronchitis particles of food 
and other foreign bodies are usually found in the bronchi. The 
bronchial glands show acute or chronic swelling. 


Symptoms. An invariable symptom of acute catarrh of the 
larger bronchi is cough. It is short, dry at the beginning, as 
long as there is no secretion in the bronchi, and later moist, 
with the increase and liquefaction of the secretion; then masses 
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of secretion are expelled through the mouth or nose. Cough 
sometimes occurs in paroxysmal attacks. Respiratory difficulty 
occurs only whenever the process is more extensive, especially 
in the initial stage. Percussion of the thorax shows nothing 
abnormal; auscultation reveals various rales. At the very be- 
ginning, before any secretion whatever has occurred (bronchitis 
sicca), these rales are absent, and one may perhaps only 
hear a rough, vesicular breathing sound, but rales appear on 
the second or third day and remain present throughout the 
whole course of the disease. The rales are sharp and crackling 
as long as the secretion is thick and tenacious; they becorne 
more dull, moist and more numerous. after the secretion has 
become more abundant and more fluid. Coarse and dull rales 
suggest, to a certain degree, the involvement of the larger bron- 
chi, while high fine rales speak for involvement of the small 
bronchi. Very loud strong noises indicate, in general, an affec- 
tion of the more superficial parts, those which are less audible 
disease of the deeper portion. Sometimes the sounds are so 
pronounced that they can be heard in the vicinity of the patient 
without auscultation and the rales arising near the surfaces 
may be detected by the hands placed on the surfaces (fremitus 
bronchialis). Commonly also such other sounds as whistling, 
hissing, spinning are excited by the vibrations of lamelle of 
tenacious masses of secretion. 

Nasal discharge, which is often present also in cattle, has 
generally a grayish-white mucous or mucopurulent appearance. 
It contains, at the beginning, few formed elements; in the 
further course, however, we find cell detritus, ciliated epithelia 
and many pus corpuscles. 

The disease is generally initiated by a febrile elevation of 
temperature; enzootic cases which are due to an infection are 
particularly characterized by elevations reaching to 40° and 
42° ©. Sometimes a fall of temperature occurs as early as the 
second, generally on the third day. Increased pulse-beat, dull- 
ness and lassitude are likewise observed. 

The bronchitis of sucking calves, which is due to aspiration 
of liquid food poured into the gullet, gives rise to convulsive 
attacks of cough and suffocation with decided dilatation of the 
nostrils, anxious look and rapid, labored respiration. If the 
trouble increases rapidly death may occur in a few minutes; 
in other cases a bronchial catarrh develops followed by broncho- 
pneumonia which terminates fatally. Recovery is observed oc- 
casionally. 

The symptoms of acute catarrh of the finer bronchi are 
usually preceded by the signs of macrobronchitis, the clinical 
picture of the former rarely coming on immediately; the cough, 
which is likewise always present, is weak at the start and may 
persist until the end, accompanied by little if any expectoration. 
The respiration is accelerated and forced especially during ex- 
piration; sometimes paroxysmal attacks of suffocation are ob- 
served. 
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The percussion sound is sometimes highly resonant toward 
the boundaries of the lungs, and in such cases the pulmonary 
boundary is usually displaced backward. This may also be so 
pronounced that the boundaries as mapped out by percussion 
may be in a line with the costal arches (observed by Marek in 
horses and dogs). Atelectatic portions of the lung rarely pro- 
duce dulness on percussion, and whenever such is distinctly pres- 
ent it usually indicates that a bronchopneumonia has occurred. 

Auscultation demonstrates fine rales (high pitched), sharp 
crackling sounds or ecrepitant rales, often in connection with 
other sounds. The vesicular breathing sound is accentuated in 
many places, in others less distinct or absent, in consequence of 
the permanent or temporary closure of some bronchial branches 
with masses of secretion. 

Bronchiolitis is generally accompanied by fever lasting 
several days or persisting throughout the whole course of the 
disease. The pulse is accelerated, there is dullness; lassitude 
and marked diminution of appetite are also always present. 

In bronchial catarrh of birds, cough and hastened respira- 
tion with rales and rhonchi are observed; the respiratory sounds 
can be heard from a distance and are emphasized by flying. A 
marked dyspnea points to involvement of the lung tissue. 


Chronic bronchial catarrh develops in some instances from 
acute catarrh. As a rule, however, it arises very insidiously 
and develops slowly from the start. For a long time only cough 
is observed. It comes on at first during exercise or after the in- 
halation of cold air or after the effect of other irritating fac- 
tors. Generally drawn and moist, rarely painful, it appears 
occasionally in longer paroxysms, eventually with the expulsion 
of a thick mucous or mucopurulent secretion. The respiration 
is not interfered with in the beginning stage; later on, however, 
it becomes forced, and work or rapid motion bring about sneez- 
ing. Similar catarrhal sounds are heard as in acute catarrh, 
but dry rales and particularly purring and whistling sounds 
are more frequent; often these become audible only on deep 
breathing, after motion, or after both nostrils have been covered 
for a space of 30 to 45 seconds. Fever. appears only during 
acute exacerbations or in the course of the febrile primary 
disease. The general condition sometimes remains undisturbed 
for a long time; but if the catarrh exists for several months 
emaciation and anemia are seen, particularly in older animals. 


The bronchial catarrh which is frequently seen in cattle, and 
which is probably due to an infection with the bacillus pyocyaneus 
differs from the above-described picture only in this respect that the 
wheezing, whistling, and purring sounds and crepitation, are best heard 
at the portions of the lung covered by the shoulders. One can also 
demonstrate tenderness of the anterior intercostal spaces. The respira- 
tion is variably affected according to the duration and is either forced 
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or accelerated. The general condition and the production of milk 
remain undisturbed. In some cases, bronchial catarrh is followed by 
bronchopneumonia (see there). In isolated cases the bronchial catarrh 
is followed by bronchopneumonia. 


For details about bronchitis scleroticans of horses, as described by Griiter, 
see the chapter on chronic interstitial pneumonia. 


Putrid bronchial catarrh is characterized by a peculiar, dis- 
agreeable, sweetish smell of the exhaled air, or of the occasional 
nasal discharge which is particularly abundant after paroxysms 
of coughing, and by a dirty discoloration of the nasal secretion. 
Otherwise the symptoms are the same as in other forms of 
bronchitis; however, gangrene of the lungs frequently follows 
upon putrid bronchitis. In very rare cases one is able to 
obtain tympanic sounds on percussion, in some part of the lower 
thoracic region bronchial or amphoric respiratory sounds, or 
possibly metallic rales as signs of an existing bronchiectasia. 


Course. Acute catarrh of the large bronchi generally runs 
a course of two to three weeks; but occasionally recovery takes 
place after a few days. Bronchiolitis, however, is characterized 
by a slower course and is frequently accompanied by broncho- 
pheumonia, which not uncommonly leads to a fatal issue; 
bronchiolitis, however, may alone be the cause of death. 

Chronic catarrh always lasts several weeks and may last 
a number of months and even years. ‘This depends upon 
whether the catarrh is a primary or a secondary affection, and 
under what conditions the patient lives. In protracted cases, 
acute exacerbations are occasionally seen, also attacks of suffo- 
eation, and these may lead to a great impoverishment of the 
condition of the patient. 


Diagnosis. The diagnosis of bronchial catarrh meets with 
no difficulties, the presence of rales or of whistling or purring 
sounds being characteristic. One also hears rales in edema of 
the lungs and in pulmonary hemorrhage, but these affections 
come on suddenly with very grave symptoms and generally with 
a foamy or hemorrhagic nasal secretion. The character of the 
rales and the degree “of respiratory difficulty point to the af- 
fected bronchi, while the onset and course of the disease indi- 
cate its acute or chronic character. It is, however, sometimes 
difficult to determine whether a bronchial catarrh is primary or 
secondary in character. Only a very careful examination of 
all organs can secure against error. The absence of symptoms 
pointing to any other disease speaks in favor of a primary 
bronchial catarrh, and the absence of metallic rales, aside from 
the rare cases of bronchiectasias, as well as the eenerally favor- 
able course, likewise speak in favor of primary ecatarrh, while 
high fever and ereat difficulty in respiration point to an affec- 


tion of the lungs. However, catarrh of the finest bronchioles 
Vol, 2—5 . 
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also leads to symptoms similar to those last mentioned, so 
that it is sometimes difficult to decide whether we are dealing 
with a simple bronchial catarrh or whether catarrhal pneumonia 
is already present. 


Prognosis. Idiopathic catarrh of the larger bronchi is in 
general a benign affection. Catarrh of the finer bronchi, how- 
ever, may in itself lead to suffocation, or it may become com- - 
plicated with catarrhal pneumonia. Since experience has shown 
that this form of catarrh preferably affects very young or very 
old and debilitated animals, the prognosis in such animals is 
always dubious and is decidedly unfavorable in the presence of 
intense dyspnea and high fever. Diffuse bronchitis, which is 
seen after conflagrations, is likewise of very grave significance. 
Enzootic bronchial catarrh usually takes a favorable course 
and only comparatively rarely leads to death of the animals, 
usually after a complicating pneumonia or pleuritis has devel- 
oped; even these latter complications do not exclude the possi- 
bility of recovery. In enzootic bronchial catarrh of cattle of 
commerce Schmidt observed a mortality of 30%. 

The prognosis of secondary bronchial catarrh depends upon 
the nature of the primary disease. 


Treatment. The principal conditions for a prompt re- 
eovery from bronchial catarrh are, that the air shall be pure, 
not agitated, and evenly warm. The patient should therefore 
be kept in uniformly warm, clean places which are ventilated 
freely. The required humidity of the atmosphere can be secured 
by evaporating water in a kettle, by hanging up moist clothes 
or by spraying water with an atomizer. Working animals must 
be kept at rest during the course of the disease. The diet re- 
quires regulating in so far as the patients should be given easily 
digested food which is free from dust and contains much water 
or is moistened with it; the drinking water should be pure. 

Narcotic remedies, as they are employed in laryngeal 
catarrh to ease the cough, are indicated only at the onset of the 
trouble, if the cough is frequent and distressing, or in dry 
bronchitis. If the secretion is copious, as is manifested by 
the occurrence of rales and other catarrhal sounds, no attempts 
should be made to suppress the cough. 

Scant or viscid secretions are removed with difficulty, es- 
pecially from the smaller bronchi, by the motion of the ciliated 
epthelial cells and by the cough; it is therefore advisable to 
liquefy them by means of expectorants, either alone or combined 
with soothing remedies (root and juice of liquorice; root and 
syrup of althea). This indication is met well by certain salts 
which are eliminated in part on the bronchial mucosa and stimu- 
late an increased elimination of water, and by alkaline ecar- 
bonates which liquefy phlegm. Such remedies are chloride of 
ammonia (8-15 gm. for large animals, 0.2-1.0 gm. for small; 
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birds are to be given table or coffeespoon doses, 3 or 4 times 
daily, of Ammon. chlorid. 0.5, Melis. 0.5, Aquae foenic. 50.0) ; 
sodium chloride is given to larger aaimals, mostly in the form 
of artificial Carlsbad salt (cattle 20-200 gm., horses 10-20 gm.), 
to dogs in the form of a saline mineral water; bicarbonate of 
soda is administered in like doses; of iodide of potassium the 
doses for horses and cattle are 5-10 gm., for dogs 0.25-1.0 gm. 
In a horse with bronchiolitis, Hermann had good results from 
repeated subcutaneous injections of iodipin (40-50 gm.). For 
their stimulating action upon the secretions, emetic remedies 
in doses which do not cause vomiting, are of value; root of 
ipecacuanha (to smaller animals tablespoon doses, 3 times daily, 
of an infusion 0.5-150.0) ; hydrochlorate of apomorphine (0.005- 
0.01 :50.0, if necessary combined with 0.05 gm. of hydrochlorate 
of morphine ; one spoonful every 3 hours for dogs); hydro- 
chlorate of pilocarpine (for horses and cattle, 0.1-0.3 gm.; for 
dogs 0.005-0.01 gm., subcutaneously) ; tartar emetic (cattle 
1-5 gm., horses 0.5-2.0 gem., sheep, goats, hogs 0.1-0.5 gm., dogs 
0.01-0.05 gm.) ; Stibium sulfuratum | aurantiacum (cattle 10-20.0 
gm., horses 5-15 gm., hogs, goats, sheep, 1-5 gm.); senega root 
(in a decoction 10:150.0 for dogs). 

If excessive secretion, especially in the bronchioles, causes 
dyspnea, emetics are indicated in smaller animals, so as to pro- 
mote the removal of the secretions; this will be accomplished 
because the vomiting increases the pressure in the respiratory 
passages and, following this, produces an increased air current. 
Remedies of this class are muriate of apomorphine (for dogs 
0.005-0.01 gm.; for cats 0.002-0.005 em., subcutaneously) ; 
veratrine (for hogs, 0.03 gm. dissolved in alcohol, subcutane- 
ously); tartar emetic (dogs 1:100.0 gm., tablespoonful every 
15 minutes; sulphate of copper (dogs 1:40.0, tablespoonful 
every 15 minutes) ; ipecae (1-2.0:15.0 of water), ete. 

If the excessive production of thin liquid secretions causes 
dyspnea, it may be relieved temporarily by subcutaneous in- 
jections of atropine sulphate (to horses and cattle 0.03-0.05 gom., 
dogs 0.002-0.01 gm.) 

The inhalation of salt solution, and of astringent and dis- 
infecting solutions (page 7) is of no practical value because 
only a comparatively small portion of the inhaled vapors or 
particles of the fluids enters the deep air passages, most of 
them being arrested in the nose and pharynx. The favorable 
action of these inhalations consists primarily in rendering the 
inspiratory air very humid. Oxygen inhalations relieve or 
diminish the dyspnea which is severe in extensive bronchiolitis. 

Of subordinate practical importance are also intratracheal 
injections of remedies which are intended to loosen the phlegm 
or which have an astringent and disinfecting action. The sys- 
tematic application of these injections meets with dfficulties, 
and the fluids which are injected into the trachea reach only 
the larger bronchi of the anterior lung portions; watery solu- 
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tions are absorbed rapidly. To insure better success, it would 
be necessary to inject large amounts of fluids, or emulsions of 
oils; appropriate drugs are sod. bicarb. (2-8%), zine. sulph. 
(144%), Argent. nitrat. (0.1%), Lugol’s solution (1:5 :100-200) ; 
oil of turpentine (with equal parts of olive oil). Aqueous solu- 
tions are injected in larger animals in amounts of 20-50 gm., 
smaller animals 2-5 gm., oil emulsions 15-20 gm. at one opera- 
tion. Tincture of opium may be added to all of them (1-2%) 
in order to reduce the great irritability. 

In putrid bronchial catarrh, little can be done with inhala- 
tions of finely sprayed solutions of corrosive sublimate (1:2000), 
of 2-3% solution of creolin or 1-2% solution of carbolic aeid, 
but intratracheal injections of disinfectant solutions exert a 
manifest, if often transitory effect. In personal observations, 
injections of 100 ec. of a 1% solution of carbolic acid twice 
daily were sometimes of value in horses. Masson & Vazeuz 
were successful with creosote (1 gm. creosote, 40 gm. alcohol, 
40 om. aq.; of this mixture 20 ec. twice daily). Intratracheal 
injections of a 4% solution of formol sometimes produces a 
protracted and distressing cough. 

Warm, moist applications to the thorax may be of use in 
all eases of extensive bronchial catarrh if there is no severe 
dyspnea; if this is present, the applications are apt to increase it. 

The general condition must be watched in very young and 
in very old animals and stimulants must be given in the pres- 
ence of debility (camphor, ether, alcohol, caffeine). 


Literature. Barner, A. f. Tk., 1899, XXV, 67.—Behrens, D. t. W., 1904, 
62.—Berger, Z. f. Infkr., 1907, III, 101—Grimm, 8S. B., 1888, 69.—Griiter, Beitr. 
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Bronchial Croup (Bronchitis crowposa). Cattle and sheep suffer 
from a croupous inflammation of the bronchial mucosa under the same 
conditions which bring about croup of the larynx, or it may be 
secondary to nasal or laryngeal croup. In idiopathic bronchitis 
erouposa the mucosa of all bronchi or of the majority of them is 
covered by tubular masses of fibrin. These masses interfere more 
or less with the exchange of gases and they close the finer bronchi 
completely. 

Hence the symptoms of this affection consist in a very grave 
dyspnea which reaches a high degree, either suddenly or more rarely 
after a preliminary fever which is not well marked. One hears rattling, 
whistling and purring sounds over the thorax. They are as a rule very 
loud and may be felt as a pectoral fremitus. The disease is recognized 
in its true nature only after the patients have coughed up croupous 
membranes, the source of which is made obvious by their tubular shape 
and branching arrangement. This does not, however, occur in all 
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cases, because the animal may suffocate without any expulsion of mem- 
branes or the latter may not be thrown out but may be swallowed 
and so escape notice. 

The disease may reach its full development within 2 to 3 days 
and may then lead to suffocation, especially in young animals, while 
older and stronger animals may occasionally recover after the expulsion 
of the membranes. 

The treatment is similar to that recommended for laryngeal cruup ; 
tracheotomy, however, is not necessary in primary bronchial croup. 

[The disease of cattle and sheep described above is similar to one 
occurring in man and now generally called bronchitis fibrinosa. It 
is, however, a very chronic affection in man, which usually leads to a 
fatal issue. Translator’s note. | 


Contagious Inflammation of the Air Sacin Geese. This is a general 
infectious disease which has been observed in epizootics among geese 
imported from Russia. It is characterized anatomically by a fibrinous 
inflammation of the air sacs and of the serous membranes. 

The cause of the affection is, according to Bugge, a slender bacillus 
of about the same morphology as the bacillus of hog erysipelas. It 
does not, however, form colonies on ordinary nutrient agar like the 
bacillus avisepticus. 

The most marked anatomical changes are found in the air sacs, 
which appear yellow in color while their internal surface is covered 
with thick, leathery, whitish-yellow masses. Similar deposits are found 
on the serous membranes of the liver, spleen, intestines, peritoneum 
and kidneys. In consequence of the frequent simultaneous involve- 
ment of the peripheral bronchi nodules of pin-head to pea size or 
branching masses are found in the lungs. 

The most essential symptoms are accelerated respiration with open- 
ing of the bill, with snoring sounds, also staggering in walking, difficulty 
in rising with kicking of the legs toward the head. The depression, 
which is present from the start, increases rapidly and the birds generally 
die within 8 to 10 days, occasionally also earlier and quite unexpectedly. 
The disease may be distinguished from fowl cholera because it occurs 
exclusively in geese, by the absence of hemorrhages and the presence 
of fibrinous deposits in the air sacs and by the microscopic detection 
of a slender bacillus which does not take a bipolar stain. In croupous 
laryngitis of young geese intense dyspnea is present from the start and 
the pseudomembranes are found in the larynx. 

Since treatment is unpromising the disease can only be met by 
prophylactic measures (see fowl cholera).—(Bugge, Z. f. Infks., 1907, 
ii, 470.) 


2. Narrowing of the Large Bronchi. Bronchostenosis. 


Etiology. Stenosis of the larger bronchi may be caused 
especially by the accidental introduction of foreign bodies, ears 
of grain, fir-cones, pieces of bone, cartilage, wood, needles, etc., 
as they have been found repeatedly in the air passages of horses, 
cattle, swine and carnivora. (Szabo found a mouse in the air 
passages of a hog that had suffocated suddenly, which got there 
accidentally while the animal had been rooting.) Other causes 
are narrowing of the bronchial lumen by croupous pseudomem- 
branes or compression of the bronchi by enlarged or suppurat- 
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ing bronchial or mediastinal lymph glands, aneurysms of the 
aorta, tumors of the lungs or of the mediastinum. Ball found 
concrements (bronchioliths) in the bronchi of a cat suffering 
from paroxysmal cough and dyspnea; these consisted of phos- 
phates and carbonates. In an old horse he found a pneumolith 
in a pulmonary cavity. 


Symptoms. Narrowing or complete obturation of a larger 
bronchus diminishes the exchange of gases in the correspond- 
ing portion of the lung or prevents it entirely and causes dif- 
ficulties in respiration, which come on suddenly in the ease of 
the introduction of a foreign body, but more gradually in case 
of compression by a tumor. Particularly the former condition 
leads to convulsive paroxysms of cough. Difficulty of respira- 
tion is generally of a much graver form in consequence of sud- 
den closure than it is in a stenosis which has developed gradu- 
ally. The stenosis is usually unilateral, it lessens the exeur- 
sions of the corresponding half of the thorax and causes a sink- 
ing in of the yielding portions of the thoracic wall in inspira- 
tion. A stenosis sound similar to that heard in laryngeal steno- 
sis may likewise be observable. 

The percussion sound remains unchanged as long as there 
is not a complete obstruction. The vesicular breathing sounds 
are absent over the affected half of the thorax, or at least 
weakened, and are intensified over the other portions of the 
chest. Over the affected parts are heard occasionally rattling 
or whistling sounds. 

In stenosis caused by a oe body the exhaled air later 
on becomes fetid and the temperature rises. In stenosis caused 
by compression one occasionally also observes edematous in- 
filtration on account of the simultaneous compression of larger 
venous trunks, paralysis of the larynx due to compression of 
the inferior laryngeal nerve, disturbances of deglutition due 
to compression of the esophagus, and in ruminants chronic 
bloating. 


Treatment. Since successful treatment is impossible, the 
animals ought to be utilized by early slaughtering. 


3. Asthma bronchiale. 


(Asthma spasmodicum, Asthma nervosum.) 


Bronchial asthma, or simply asthma, is a term applied in human 
medicine to attacks of severe dyspnea, which occur at irregular inter- 
vals and are produced by temporary narrowing of the bronchial lumen, 
through convulsive contractions of the bronchial muscles; this is fol- 
lowed by acute emphysema and by a peculiar bronchial catarrh char- 
acterized by rattling and whistling sounds, by the occurrence of the 
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so-called Curschmann’s spirals (spiral threads of mucus), by immense 
numbers of eosinophile cells and of needle-shaped Charcot-Leyden crys- 
tals contained in the viscous mucous expectoration. In the intervals 
between attacks, all symptoms of disease are usually absent. The dis- 
ease is generally looked upon as a vagus-neurosis occurring in conse- 
quence of a direct irritation of the vagus by compression (swellings, 
enlarged lymph nodes), or by reflex irritation in the course of bronchial 
eatarrh, certain affections of the nasal and pharyngeal mucosa and the 
gastric mucosa. According to Manoiloff, bronchial asthma may be 
viewed as a temporary anaphylactic phenomenon produced by Charcot- 
Leyden crystals, the products of disintegration of a foreign protein 
in the respiratory passages, the source of which is unknown. A certain 
nervous predisposition appears to be active. 

Asthma in domestic animals has been described repeatedly, but the 
correspondence of these cases with true asthma is not established. The 
expectorations were not examined for Curschmann’s spirals, eosinophile 
cells and Charcot-Leyden crystals. In the interpretation of the cases, 
transitory stenosis of the air passages, due to anatomical changes, were 
not considered, and finally it was not taken into consideration that 
attacks of severe dyspnea are not infrequent in permanent stenosis of 
the respiratory passages, in pulmonary emphysema, in the course of 
chronic uremia (Asthma uremicum), and of chronic heart disease (A. 
eardiacum). Nevertheless the occurrence of true bronchial asthma in 
domestic animals cannot be denied a priort. 

In the six cases of supposed bronchial asthma in horses, reported 
by Penberthy, the sudden attacks of dyspnea disappeared in 2 to 24 
hours suddenly after the discharge of bronchial secretion by severe 
attacks of coughing. A lasting improvement did not materialize, and 
in two of the horses the clinical signs of pulmonary emphysema were 
demonstrated. Speiser observed paroxysmal dyspnea in five horses. 
Grebe interpreted a case as asthma dyspepticum, in which a horse had 
been affected for ten days with dyspnea, occurring each time food was 
taken ; the inspirations were labored and accompanied by a soft, whistling 
sound; the dyspnea persisted for one-half to one hour after eating. 
During the examination it increased to such a degree that the horse 
was in danger of falling. In the intervals, no respiratory difficulties 
existed; an injection of eserine was followed by complete recovery. 

In eattle, bronchial asthma was described first by Boer, who noted 
in two heifers a whistling inspiratory sound during attacks. Royer 
saw asthmatic attacks with extreme dyspnea in epizootic distribution, 
in very foggy regions; it is probable that he was dealing with inter- 
stitial pulmonary emphysema. 


Literature. Boer, Holl, Z., 1888, XV, 23.—Grebe, A. f. Tk., 1889, XV, 255.— 
Penberthy, J. comp. Path., 1894, 359.—Manoiloff, Cbl. f. Bakt., 1912, LXIII, Orig., 
564.—Royer, L’Echo vet., 1911, 368.—Speiser, M. t. W., 1910, 857. 
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4, Lungworm Disease. Bronchitis et Bronchopneumonia 
verminosa. 


(Verminous bronchitis; Vermindse Lungenphthise, Strongylus- 
krankheit, Lungenwurmseuche, Lungenwurmhusten [Ger 
man]; Strongylosis pulmonum; bronchite et broncho- 
pneumonie vermineuse, Strongylose broncho- 
pulmonare [French].) 


Lungworm disease is an affection which is usually enzootic, 
even epizootic. It occurs in the form of a bronchitis or broncho- 
pneumonia of variable extent and is caused by lung palisade 
worms (strongylides). 


Historical. Epizootics among animals caused by worms were first 
described in the middle of the eighteenth century. They attracted 
more universal attention, however, only after another hundred years. 
The following have especially studied this affection: Davaine (1860), 
A. Koch (1883), Neumann (1888), A. Miiller (1889), Tapken (1891), 
M. Schlegel (1899), Jeanmaire (1900), Docter (1907), Joest (1908), 
Schoettler (1911), and others. 


Occurrence. The disease occurs in all countries, usually 
among animals which are kept in marshy pastures or in pas- 
tures which are frequently exposed to inundations or situated 
in lowlands. The disease sometimes occurs during stable feed- 
ing, especially in hogs, more rarely in cattle. Among domestic 
animals, sheep and goats are most commonly affected, in some 
neighborhoods also swine; more rarely affected are cattle and 
camels; horses, asses, cats, dogs and rabbits only exceptionally. 
Lungworms are very frequently found among some wild mam- 
mals such as deers, roes, chamois, boars and hares. As a herd 
disease, it is generally only met with in sheep and goats, espe- 
cially among younger animals, and from time to time it causes 
serious losses, particularly after wet summers. The enzootic 
appearance among swine herds is rarer; it is still less common 
among grown cattle and calves. Enzootics of the disease have 
occasionally been observed among camels. The disease appears 
not infrequently as a very destructive epizootic among the wild 
animals mentioned above. 


According to Carnet half of all sheep and one-third of the cattle in Moroceo 
succumb in some years. The disease occurs epizootically in South Oranais, according 
to Ben Danou, and is called ‘‘Reuch’’ by the natives, and when disease of the 
lung is simultaneously present they call the affection ‘‘Reuch-el-riya.’’ Three- 
fourths of all sheep (many millions of animals) succumbed in Buenos Ayres from 
1883 to 1886. The disease is quite destructive in some parts of Germany (on the 
lowlands of the Weser and the Jade rivers) among cattle and calves (Tapken). 
The disease is also widespread among swine in some provinces in Russia, and of 
the swine slaughtered 14% were found affected in St. Petersburg, 21% in Moscow 
and 48% in Riga (Schultz). Heavy losses among sheep were caused in Hungary 
in the year 1889. 

In slaughtered animals lungworms are found frequently which have, however, 
not affected the health of such hosts unfavorably. Hertwig gives the following 
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figures for the Berlin slaughtering plant for 1887-88. Among 275,049 sheep, 788 
or 38%; among 419,848 swine, 3,237 or 7%. In the Budapest stock yards there 
were found from 1889 to 1903, among 90,883 sheep, 3,082 or 3.4%; and from 
1902 to 1903, among 474,401 hogs, 320 or 0.067%. 


Etiology. The lungworms (lung-strongylides) belong to the filiform 
worms (Nematodes) and are long, thin, smooth worms; the small mouth, 
at the anterior end of the body, is often surrounded by three to six 
papille. The body of the male, which is always shorter, ends in a bursa 
which is variable in shape and which serves for grasping the female, 
being provided with two spicula. The posterior end of the female is 
straight. The genital pore is sometimes behind, sometimes in the mid- 
dle of the body. 7 


The following palisade worms have been found in the 
respiratory organs of domestic animals. 


1. Strongylus (Dictyocaulus) filaria Rudolphi. A white filiform 
worm with rounded, bare mouth without papille. The male is 3-8 em. 
long, the bursa has an anterior cleft; the anterior rays are double, the 
middle rays have two, the dorsal ones three divisions. The spicula are 
brown, short ; moderately bent, supplhed with membranous wings; female 
5-10 em. long, posterior end pointed; the genital pore somewhat behind 
the mid-line of the body. Ova (Fig. 10) are oval, have a delicate hyaline 
membrane 112-115 » long, the embryo is well developed within the 
mother animal and is liberated immediately after the eggs are deposited 
in the bronchi. 

The worm is parasitic in the respiratory organs of sheep and goats, 
also in roes, in gazelles, in camels, deer and fallow-deer. 


2. Strongylus micrurus Mehlis (Dictyocaulus viviparus. Bloch). 
Long slender worm with pointed ends, smooth head and mouth. Male 
3.9-4 em. long with small simple bursa which is supported by five ribs 
and which is supplhed with powerful spicula; female 6-8 em. long, pos- 
terior end strongly pointed, genital pore directly behind the mid-portion 
of the body. Ova (Fig. 11) are oval, about 85 pw long, with delicate 
shell, containing an embryo in the mother animal. The head end of 
the embryo is thicker, the posterior portion of the body is S shaped. 

The parasite occurs in cattle, fallow-deer, stags, exceptionally also 
in horses and asses. 


3. Strongylus (Dictyocaulus) Arnfieldi Cobbold. A white filiform 
worm with bare mouth. The male is 2.8-3.6 ecm. long; the short bursa 
is lobulated laterally and caudally, the anterior ribs are forked with 
unequal divisions; the middle ribs branched evenly; the posterior ribs 
originate in a common trunk and their ends are lobulated. Spicula 
brownish yellow, slightly bent, with net-like marking. The female is 
4.3-5.5 em. long, the caudal end blunt, slightly bent, the vulva some- 
what behind the middle of the body. The eggs are elliptical, 80-100 p 
long. The embryo is fully developed when the eggs are deposited, and 
is liberated in the respiratory passages of the host. 

Parasitic for horse and ass. 


4. Strongylus paradoxus Mehlis (Metastrongylus apri Gmelin, 
Str. longevaginatus Diesing). Whitish or brown worm with conical 
head and six papillae at mouth. Male 1.2-2.5 cm. long, bursa composed 
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of two wings, the two spicula are very long, thin, each terminating in 
a barb. Female 2.5-5 em. long; a spheroidal swelling in front of the 
pointed end; the vulva in front of the anus. The eggs (Fig. 12) are 
short, oval, 57-100 » long, with thick, transparent shell; the embryo is 


Fig. 10. Ovum of Fig. 11. Ovum - of Fig. 12. Ovum of 
Strongylus _filaria. Strongylus micruris. Strongylus paradoxus. 


developed at the time the eggs are deposited and is liberated in the 
bronchi of the host; its tail end has a bulbar thickening. 

Parasitic for domestic and wild hogs, exceptionally for sheep, roes 
and deer. 

5. Metastrongylus brevivaginatus Railliet & 
Henry. Differs from the preceding worms by differ- 
ent shape of bursa and the short spicula, each of 
which ends in two barbs. Parasitic for domestic hogs. 


6. Strongylus (Synthetocaulus) rufescens. 
Leuckart. (Str. minutissimus, Str. ovis pulmonalis). 
Hair-fine, thin brownish-red worm with three-lipped 
mouth. Male 1.8-3 em. long, the bursa indented in 
front, laterally slightly curved inward; two long 
spicula with transverse stripes and rounded ends. 
Female 2.5-3.5 em. long, blunted tail-end, the vulva 
immediately in front of the anus, at the base of a 
small elevation. Eggs oval, 75-100 » long. At the 
time when they are deposited in the lung alveoli of 
the host, they have reached the stage of grooving, the 
embryo then develops rapidly and is liberated in the 
lung alveoli of the host. Its posterior end is pro- 
vided with a hook-formed process. 

Parasitic for sheep, goats, rabbits and chamois. 


7. Strongylus (Synthetocaulus) commutatus 
Diesing. Brown filiform worm with bare mouth. 
Male 1.8-3 em. long, the bursa very small, rounded, 
the posterior ribs combined; spicula broad and thick, 


Bigs Ja: 
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micruris. 2.8-5 em. long, blunt tail-end, vulva immediately in 
front of the anus. The eggs are grooved when de- 

posited in the lung alveoli of the host; the embryo develops and becomes 
free in the alveoli; the tail is provided with a straight, lance-like 
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process. According to Miiller, this worm is identical with the Str. 
rufescens. 
Parasitic for hares, rabbits, sheep, goats, roes, chamois. 


8. Strongylus (Synthetocaulus) capillaris. Miiller (Pseudalius 
ovis pulmonalis. Nematoideum ovis pulmonale). This worm is thin 
like a cobweb, cylindrical, brownish, transparent (hence called ‘‘lung- 
hairworm) ; six mouth-papille and pointed tail end. Male 1.4 em. long, 
the posterior end corkscrew-shaped, turned in; the small bursa is sup- 
ported by seven ribs which are usually folded; club-shaped upper end 
of spicula bears transverse chitin bristles; the posterior end is forked, 
and the ventral branch is shaped like saw-teeth. Female 1.9-2.3 em. 
long; the vulva just in front of the anus. Eggs brownish, not grooved 
when deposited. The embryo develops after the eggs are deposited; 
its tail has a snake-shaped process and a dorsal barb; it is liberated in 
the alveoli and in the bronchi of the host. The mature worms invade 
the lung tissue, after depositing the eggs, where they are encapsulated 
and then die. 

Parasitic for sheep, goats, perhaps for roes and chamois. 


9. Synthetocaulus unciphaurus, Railliet & Henry; occurs in sheep 
and goats. 


10. Strongylus pusillus, Miller (Synthetocaulus abstrusus 
Railliet). Filiform worm with bare mouth. Male 0.5 em. long; bursa, 
short, spicula thin, slightly curved. Female about 1 em. long; blunt 
tail-end; vulva closely in front of anus. Eggs short oval, 60-85 » long, 
grooving occurs after they are deposited. The tail of the embryo is 
provided with a hook-formed process. 

Parasitic for domestic cats. 


11. Strongylus (Haemostrongylus) vasorum, Railliet. A filiform, 
whitish or reddish worm with longitudinal stripes, mouth bare. Male 
1.4-1.8 em. long. Female 1.8-2.1 em. long. Eggs 70-80 » long, oval, 
not grooved when deposited by the mature animals which live in the 
right heart and in the branches of the pulmonary artery. They are 
arrested in the lung capillaries where the embryos are liberated. 

Parasitic for dogs. 


12. Filaria tracheo-bronchialis canis (Fil. Osleri, Strongylus 
bronchialis canis). Filiform worm, 0.5-1.5 em. long; three-Lpped mouth 
with three unequal papille; two unequal spicula in the male, vulva 
close in front of anus in female. Its position in the system is not 
established definitely. It occurs in the wart-like tubercle of the trachea 
and in its primary divisions in dogs. 


13. Trichosoma areophilum, Creplin. Whitish yellow worm with 
transverse stripes, 2.4-3.2 em. long. In the male the bursa has two 
lobes, the sheath of the spiculum is covered with small warts. The eggs 
(Fig. 4, page 31) are 68 p» long, lemon-shaped, with whitish shells. 
This worm has been found in the trachea and bronchi of a fox (Creplin), 
in eats (Miiller, Neumann), in a badger (Miller), also in dogs (see 
page 30). 
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14. Ollulanus tricuspis, Leuckardt. A worm barely 1 mm. in 
length; bursa two-lobed, supported by six ribs; vulva near the anus. 
The mature worms live in the stomach .of cats and deposit embryos, 
some of which invade the lungs. 

The various kinds of domestic animals can be invaded by several 
strongylus species. Of these occur: 

In sheep: Str. filaria and Str. capillaris, less often Str. paradoxus, 
rufescens, commutatus. 

In goats: Str. filaria, commutatus, rufescens, capillaris. 

In hogs: Str. paradoxus, Metastrongylus brevivaginatus. 

In cattle: Str. micrurus. 

In horses and asses: Str. micrurus and Str. Arnfieldi. 

In dogs: Filaria tracheobronchialis and Str. vasorum. 

In cats: Str. pusillus. 

In rabbits: Str. commutatus, rufescens. 


As to the frequency in occurrence of individual species of lungworms in 
domestic animals which harbor several species of strongylus, the following may be 
said: In sheep one finds, most commonly, according to the general view, Strongylus 
capillaris and exceptionally only Str. paradoxus or Str. minutissimus; not un- 
commonly, however, there may be more than one, and in fact all of these three 
species of strongylus in one and the same host animal. It is said that the disease 
generally takes an enzootic character if the Str. filaria is present, more rarely if 
Str. capillaris, and.still more rarely if other species of strongylus are present, Some 
observations, however, point to the fact that these conditions may be changed 
materially, particularly in some parts. Ranke found Str. capillaris in all sheep 
marketed in London. Strdése found this same worm in 66%, and Schlegel in 22% 
of the sick sheep, while the last-named author found Str. commutatus in 33% and 
Str. filaria in only 4%. It is also believed that goats are infected most commonly 
with Str. filaria; but Schlegel found the Str. capillaris in 92% of sick goats. 


The development of lungworms is only partially known and in 
some species totally unknown. The worms deposit their ova in the 
air passages of the host, whereupon the embryos are either set free 
immediately, or, in the oviparous species, only after some time; and 
they are either expelled directly with the bronchial secretion into 
the outside world or they get into the pharynx, are swallowed and 
voided with the feces. 

If there is sufficient warmth, the larve cast their coverings twice 
in moist earth; in puddles, swamps, also in the water of ditches, in wet 
grass and in rushes; according to v. Linden also in the feces passed by 
the host and in molds; after this they are capable of developing further 
to maturity in the respiratory passages of suitable animals. In con- 
trast to this direct development, some authors believe (Leuckardt, 
Cobbold, Railliet, Schlegel, Jeanmaire) that the larve live for a while 
in the body of an intermediary host (insect, snail, rainworm). Prob- 
ably the development of the larve varies in duration with the outer 
temperature, as does that of the stomach strongylus; being four days 
at 39°C., and six to fourteen days at 21°C.; at 10°C. it requires three 
to four weeks, and at temperatures below 5° Centigrade the eggs and 
larve probably remain in their stage of evolution (Schoettler). 

According to Gerlach the period of development to sexual maturity 
lasts at least eight weeks; however, the observation of Schlegel, that 
lungworm disease in goats may appear twelve to fifty-nine days after 
the introduction of the brood of Str. capillaris, permits the conclusion 
that sexual maturity may be attained in a shorter time than eight 
weeks. (Str. micrurus, according to Tapken, needs six to seven weeks 
for its complete development.) The location where the worms attain 
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full sexual development varies more or less for different species. Str. 
filaria is found preferably in bronchi of medium and small size; 
Str. commutatus is found in the smaller bronchi and penetrates into 
the pulmonary tissue after having deposited its eggs; the same is true 
of Str. capillaris, which is found in the small bronchi and alveoli. 
Str. micrurus is found preferably in the medium-sized bronchi (Jost). 
The usual habitat of Str. paradoxus is in the medium and smaller 
bronchi; but occasionally it is found in the large bronchi and even 
in the trachea. Other lungworms inhabit the medium and small bronchi. 
Trichosoma aerophilum is a parasite of the trachea and of the large 
bronchi, while the sexually mature individuals of Str. vasorum are 
found in the right side of the heart and the pulmonary artery; those 
of Ollulanus tricuspis in the gastric mucosa. 


The power of resistance of the worms appears to be very poor directly after 
the embryos are set free out of the egg shell; especially embryos of Str. filaria 
and of Str. micrurus perish within a short time under unfavorable conditions 
(putrefactive processes, desiccation), while otherwise they remain alive for weeks 
and go through one moulting in pure water. After the first moulting, the brood, 
probably now in a rhabditis-like intermediary form, attains great resisting power, 
so that it may live in water for months (Railliet, Baillet, Cohn), and may revive 
after a long period of desiccation. Larve of Str. filaria were found alive after 
sixty-three hours of desiccation (Railliet), after a year (Ercolani, Piana), and 
those of Str. commutatus after fourteen months. Sexually mature worms and their 
larve are not very resistant if brought in contact with antiparasitic substances- 
Piana’s investigations have shown that the larve are killed at once by an iodine- 
iodide of potash solution (1:10:100) and by a 4% corrosive sublimate solution; 
by vapors of iodine in one minute; by 15% solution of common salt in ten minutes; 
by a 10% solution of potassium iodide in fifteen minutes. Oil of turpentine, 
creosote and calomel apparently do not influence the larve, which, however, do not 
revive after desiccation followed by soaking in water. Absolute alcohol immobilized 
them for awhile, but they became motile again after some time. 


The natural infection usually takes place with feed and 
water in pastures which have been contaminated by sick animals 
and which are sufficiently moist to favor the development 
of brood. The biologie properties of lungworms bring it about 
that pastures, once contaminated, remain dangerous for a long 
time, because the subsequently affected animals keep on furnish- 
ing the infectious material. Hence the disease becomes sta- 
tionary in many parts. Other parts which are free from epi- 
zootics of domestic animals may become infected by wild ani- 
mals. According to v. Linden, the larve are easily trans- 
ported by chickens, also with fungi through the wind. 

Primarily dangerous are low, marshy pastures and those 
exposed to repeated inundations, while pastures which are situ- 
ated favorably are dangerous only during permanent wet 
weather, even after contamination has occurred. The disease oc- 
eurs under the latter conditions only in occasional outbreaks and 
at prolonged intervals which may extend to several years. Long 
lasting rainy weather naturally increases the danger, even in 
lowlands, and during very wet years the disease sometimes 
assumes an epizootic character over a larger territory. The 
disease is observed exceptionally in dry years. Under such 
circumstances the infection may occur by the inhalation of 
worm larve which may get into the air with dried and pulver- 
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ized swamp material, or with material which by rain and wind 
may have been deposited previously on feed plants. 

Infection in the barn is also possible. A porous and con-' 
tinually moist soil of improperly arranged hog pens, also 
the soil of the stables of other animals, the moist soil in the 
neighborhood of drinking places, stagnant water in the latter, 
offer a chance for the further development of embryos which 
are coughed up by infected animals. Indeed, lungworm disease 
has repeatedly been observed in young pigs which have never 
left the pen (Schultz, Moussu, Marek), or in cattle kept perma- 
nently in the barn (Kasparek, Scheibel). Sucking animals may 
occasionally infect themselves from the udders of their mothers 
which have become infected through contaminated straw. HEx- 
ceptionally an infection may occur through dry feed contami-. 
nated with desiccated but living larve. wer 

The possibility of intrauterine infection must be admitted 
as demonstrated by the observation of Neveu-Lemaire who 
found mature specimens of Strongylus filaria in the trachea 
of a fully developed fetus of a mother-sheep, dead of lungworm 
disease, and in a four-day old lamb. The larve taken up by 
the mother animal get into the circulation, and a few pass 
through the placenta into the fetal circulation of lungs and 
bronchi. 

The brood of the worms is usually taken up into the body 
of the host in spring at the beginning of pasturing; newer ob- 
servations, however, permit the conclusion that infection may 
also occur in summer and even late in the fall (Schultz). <Ac- 
cording to Docter, field hares infect themselves in fall. Re- 
peated invasions are not at all rare. 

Direct contagion does not occur; experiments to infect 
healthy animals through the introduction of bronchial mucus 
containing embryos into the respiratory passages or into the 
stomach, or by the intravenous introduction of embryos and 
ova (Leuckart, Schlegel, Jean Maire), were not successful. 

v. Linden observed severe lungworm disease in a ram which 
had been infected into the nose, six weeks previously by larve 
of Str. filaria, from the lung of a roe. It may, however, have 
been a question of developed larve or of another infection of 
this animal. The positive transmission seen in an experiment 
by Schoettler, by intratracheal injection of embryos which had 
been kept in water for two weeks, probably dealt with more fully 
developed larve of Str. filaria. 

Susceptibility. Young animals which have at least reached 
an age of several weeks are preferably affected. The observa- 
tion of Kasparek, according to which calves one and one-half 
' to eight days old were affected, has remained unique. Older 
animals are affected more rarely in direct proportion to ad- 
vancing age. Sometimes, however, sheep and goats are affected 
equally and independently of age, especially in infection with 
Str. capillaris. The clinical symptoms are, however, usually 
much milder in older animals. 


Pathogenesis. 19 


Pathogenesis. With the ingestion of food and drink the 
larve get into the stomach, and from there, during rumination 
or by active wandering toward the pharynx, they get into the 
respiratory passages. Although now given up almost generally, 
the view has much to recommend it, that the eggs of worms get 
from the intestines into the blood, with this into the pulmonary 
alveoli and into the bronchi. Joest believed this mode of inva- 
sion to be possible; Neveu-Lemaire takes it to be proved by his 
observation, already mentioned, of intrauterine infection in two 
lambs. Ztirn, Spinola and Csokor claim that the worm brood 
may also get directly into the air passages by the inhalation of 
dust from contaminated pools and marshes. The idea that the 
larve may get directly into the lungs with the blood current 
has been generally abandoned. Joest, however, believes that 
this mode of invasion, with a subsequent migration of the brood 
from the lung into the bronchi, cannot be entirely denied. 
Strongylus larve which get into the alveoli and bronchi, prob- 
ably invade then the smaller bronchi, some also the pulmonary 
alveoli, and produce, partly by their motion, partly by their 
metabolic products, an inflammation of the invaded bronchi 
(bronchitis verminosa) or of the alveoli. Since the invasion is 
usually not very intense, and since the degree of inflammation 
and the number and size of the inflammatory foci stand in direct 
relation to the amount of the worm brood, either disseminated 
and generally small inflammatory foci are developed in the 
lungs (bronchopneumonia verminosa lobularis) or the inflam- 
mation remains confined solely to the infected bronchus. During 
their further development, most lungworms (excepting strongy- 
lus capillaris and strongylus commutatus) try to enter the larger 
bronchi, where they reach sexual maturity and also cause an 
inflammation which, however, is mostly due to the deposited ova 
or the escaped embryos. Embryos may be aspirated into the 
smaller branches of the larger bronchus or wander there actively 
and after perforating the wall of the bronchioles, get into the 
lung parenchyma, where they produce inflammatory changes, 
and in this manner inflammatory foci develop in large numbers 
and in considerable extent (bronchopneumonia lobularis dis- 
seminata). However, the spread of worm pneumonia probably 
depends partly upon the auxiliary action of bacteria (Joest). 
According to Olt, the worm-nodes which are harmless in them- 
selves, in roes, are complicated by croupous pneumonia which 
may be fatal, in consequence of secondary infection with the 
Bae. bipolaris septicus, or by a purulent bronchopneumonia by 
localization of the Bae. pyogenes in the lung. Schlegel found 
in goats a coexisting infectious pleuropneumonia. Lignieres 
ealled attention to the occurrence of these secondary infections. 
In consequence of perforation of the bronchial wall by the em- 
bryos, air may get from the bronchial lumen into the lung par- 
enchyma. But it is questionable whether interstitial emphy- 
sema of the lungs, which is seen frequently in cattle in connec- 
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tion with lungworm disease, is mainly due to perforation of the 
bronchial wall, as claimed by Joest, since the bronchial lumen is 
usually obstructed by masses of exudate before perforation 
occurs. Paroxysms of cough due to the existing bronchial 
eatarrh appear much more important. Sexually mature worms 
(Str. capillaris and Str. commutatus) invading the lung tissue 
or embryos (Str. vasorum and Ollulanus tricuspis) by way of 
the blood current give rise to the formation of miliary or some- 
what larger inflammatory foci. 

From the bronchi the inflammatory process usually spreads 
to the peribronchial tissue and even further, and the diminution 
of elasticity of the bronchial walls induced in this manner, gives 
rise to a dilatation of the larger bronchi. Occasionally some 
bronchi are obstructed by masses of worms and secretions, 
causing atelectasis of the affected portion of the lung, which 
again forms the basis for a bronchopneumonic focus. If em- 
bryos are swallowed in great numbers, they may interfere with 
digestion. | 


Extensive bronchial catarrh or bronchopneumonia cause 
disturbances of nutrition in consequence of an increased decom- 
position. Linstow and v. Linden suggest that the worms secrete 
hemolytic poisons; but this has not been proved. 


Anatomical Changes. These are quite variable according 
to the number of lungworms, to single or repeated invasions, to 
the species of the parasites, the duration of the process, ete. 
As a rule, airless foci are found in the otherwise normal or em- 
physematous and pale lung tissue, preferably in the anterior 
and inferior portions of the lungs, from the size of a pea to that 
ofa walnut. These foci are generally wedge-shaped, with the 
base on the pleural surface and the apex directed toward a 
larger bronchus. The foci are-either sunken in and like meat 
(atelectasis) or more or less prominent, doughy, soft to tough, 
according to the duration of the process. They are reddish or 
grayish red, or even grayish yellow in color (worm-nodules, 
bronchopneumonia verminosa lobularis). On section these foci 
discharge a thick, reddish fluid which contains epithelia, pus 
corpuscles, ova, embryos and fragments of adult worms. 

Not uncommonly extensive inflammatory areas are encoun- 
tered, especially in certain species of animals (goats, sheep, 
calves and field hares), which are confined either to one or excep- 
tionally to several lobes (bronchopneumonia verminosa lobaris 
sive diffusa). The affected portions of lung are like the spleen 
in color and consistency and they show on section dark red to 
black-red hemorrhagic spots, also dirty gray, crowded, even con- 
fluent spots. The expressed juice contains a large number of ova 
and worm embryos. In acute cases in calves the exudate often 
has a fibrinous character. In certain cases, the lungs contain 
vesicular nodules (as a rule, situated under the pleura) from 
the size of a millet seed to that of a hemp seed, which are found 
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toward the apices and margins and which are of tough consist- 
ency (bronchopneumonia nodularis pseudotuberculosa s. alveo- 
itis nodularis verminosa). These nodules are formed around 
an isolated, fully developed strongylus capillaris or a strongy- 
lus commutatus, or around aspirated ova. The nodules are 
light yellow to gray yellow in the presence of Str. capillaris, and 
red-brown to violet or blackish in the presence of Str. commu- 
tatus. After the death of the worms, the nodules undergo casea- 
tion and finally calcification. 


In dogs pinhead-sized, translucent, pearl-like, exceptionally larger, broncho- 
pneumonic foci are formed at the root of the lungs, sometimes also in other places; 
they are produced by the ova or embryos of Str. vasorum. In the cat the embolic 
transportation of embryos of Ollulanus tricuspis produces nodules similar to miliary 
tubercles with a hepatized pulmonary parenchyma in their neighborhood. 


The bronchi contain an abundant mucoid or mucopurulent 
secretion, sometimes streaked with blood, in which the sexually 
mature worms are found. Under the microscope numerous ova 
and embryos are seen. One frequently sees the first worms at 
the end of the trachea, i. e., at its bifurcation, and these may 
completely obstruct the larger or the medium-sized bronchi, 
in dense masses, which sometimes contain only a few or no 
worms at all. The mucosa is swollen, reddened and sometimes 
streaked with hemorrhages or covered with papille—like pro- 
liferations (Braun). Bronchiectases of varying sizes are 
rarely missed in the presence of worms. n 

Inflammation of the deeper layers of the bronchial wall 
can be recognized by its thickness, sometimes also by the pres- 
ence of small purulent foci (peribronchitis). In such cases one 
finds a proliferation of pulmonary tissue around the bronchi, 
and white cicatricial bands are seen radiating from the bronchial 
wall into the air-containing tissue. 

In hogs particularly pathologic changes are sometimes 
found only in the bronchi. These, however, frequently lead to 
atelectasis of the neighboring pulmonary parenchyma. The 
pleura pulmonalis of the affected animals frequently appears 
mottled, thickened, but rarely covered with fibrinous deposits, 
or adherent to the pleura costalis. According to Kitt, the Str. 
commutatus sometimes produces pleuritic abscesses, 


Filaria tracheobronchialis produces in dogs wart-like nodules up to the size 
of a bean; they are arranged like mushrooms on the surface of the trachea and of 
the larger bronchi (tracheobronchitis verrucosa verminosa); these nodules contain 
worms which may project from under an uneven surface. In the pulmonary 
parenchyma there are many gray subpleural nodules, like granules of sand, and 
these contain each one worm. Osler also observed extensive bronchopneumonic in- 
flammatory foci. 


In severe cases the other organs present evidences of ane- 
mia and cachexia, especially subcutaneous edema and exudates 
into the serous cavities. A very intense gastritis is, according 
to Schlegel, of frequent occurrence. The bronchial glands are 


usually swollen. 
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Symptoms. The appearance of lungworm disease is possible 
at any time. It occurs, however, preferably in spring and fall 
or during the period of pasturing. The climax is generally 
reached in fall. 


The reports of various authors on the appearance and occurrence of lungworm 
disease do not quite agree with each other. According to Railliet it is observed 
mostly during the warm season; according to Neumann, it occurs all the year 
around, especially between March and October; according to Zirn, in spring and 
in fall; according to Friedberger & Frohner generally in fall; according to 
Dieckerhoff in calves toward the end of the pasturing season or even after its 
termination. Csokor states that lungworm disease in lambs appears in summer; 
in older animals only in fall. Moussu claims that the disease is prevalent all the 
year around, but reaches its climax late in the fall. 


The period between the ingestion of the worm brood and 
the outbreak of the disease varies considerably according to 
the intensity of the invasion and to the individual power of re- 
sistance of the infected animal. Six to eight weeks elapse in 
the majority of cases till the symptoms become manifest. After 
a minor invasion and in strong adult animals the symptoms 
of disease come on after several months, while after a severe 
invasion, symptoms may be noticeable after some days. 
Schlegel saw the disease 12 to 59 days after the infection of 
goats, while Kasparek saw, as already mentioned, bronchopneu- 
monic foci in infected calves only 11% to 8 days old. 

The disease manifests itself, as a rule, in all species of 
susceptible animals as an insidious bronchitis, which increases 
in intensity from week to week, and which, in a portion of the 
cases, 18 accompanied by the symptoms of catarrhal pneumonia 
which finally leads to cachexia. 

In sheep and goats one first observes cough which in the 
beginning occurs only in few animals, after long intervals and 
preferably during exercise. The cough is short, dry and strong 
and spreads gradually to the greater portion of the herd. At 
the same time it becomes more frequent, weaker and torment- 
ing. In severe cases one observes real paroxysms of cough. The 
bronchial secretion is expelled in large lumps through the 
mouth and in the former are found the worms, their ova and 
embryos; the latter by microscopic examination. The nasal 
secretion is usually seromucoid, but it does not usually contain 
embryos or ova. Sheep frequently rub their noses on the 
ground; sometimes with such intensity that a loss of substance 
occurs. 

The respiration becomes more and more difficult, especially 
in sheep, so that the animals finally breathe convulsively. A 
variety of rales are heard over the thorax and trachea. Per- 
cussion usually shows nothing abnormal; but on percussing very 
attentively one occasionally finds dullness in circumscribed or 
even in more extensive places of the thorax, and sometimes also 
tympanic sounds. Bronchial breathing may likewise be heard. 
Ben Danon observed albuminuria. In extensive involvement of 
the lungs the temperature is elevated up to 40.5° to 41° C. 
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Emaciation and pallor of the mucose occurs in the further 
course of the disease, also a diminution in the elasticity of the 
skin. The disturbances in nutrition are often intensified by a 
complicating diarrhea. The embryos of Str. capillaris are al- 
ways found in the feces (Schlegel). Finally edema appears on 
the entrance to the larynx, on the eyelids, the lips or on the 
whole front of the head; also on the lower thorax and the ex- 
tremities. The animals become very weak and often fall down; 
when attempting to get up, the hind legs appear paralyzed and 
the patients succumb in complete prostration. 

In cattle, especially in calves, one usually observes cough, 
at first strong and occurring at long intervals, but in the further 
course it becomes more frequent and more forced; when cough- 
ing the animals protrude the tongue from the mouth and expel 
masses of mucus which is sometimes mixed with blood and 
always contains worms. In severe cases violent paroxysms with 
attacks of suffocation occur several times a day and one of 
them may lead to death by asphyxiation. The respiration is 
more or less accelerated from the start, later on forced. There 
may, however, be rapid variations in the respiratory disturb- 
ances, especially during the hot season (Hartenstein). Percus- 
sion and auscultation show conditions on the whole similar to 
those observed in sheep. A febrile temperature exists only ex- 
ceptionally (Scheibel). 

After an intense invasion the symptoms may increase in 
severity so rapidly that the animals succumb within three to 
eight days. The clinical picture, however, develops slowly, as a 
rule; the cough becomes gradually weaker, the respiration 
more and more accelerated, the ingestion of food less. Hmacia- 
tion, anemia and edematous swellings make their appearance. 

In dromedaries and camels, lungworm disease is manifested 
in gradually increasing dyspnea, in serous and then mucous 
nasal discharge in which numerous embryos of the Str. filaria 
may be shown microscopically. The duration of the disease is 
two to four weeks, after which the animals recover or succumb 
(Piot-Bey). 

In hogs, lungworm disease occasionally does not lead to 
disturbances of health. However, Str. paradoxus sometimes 
causes great losses, probably after an intense invasion, and the 
epizootic disease then takes a course similar to that in sheep 
(Sequenz, Czokor). In other cases the affected animals show 
only disturbances of nutrition. 


In horses and asses the disease occurs exceptionally and only leads 
to a clinical picture, similar to that seen in verminous bronchitis of 
calves. Fatal cases have been observed repeatedly in asses (Stewart). 

Repeated attacks of respiratory difficulties are observed in dogs 
infected with Str. vasorum; these disturbances may disappear within 
a number of days or they may lead to the death of the animal. Ascites 
is developed in some cases. The disease occurs rarely, and generally 
only sporadically ; however, an enzootic prevalence with numerous fatal 
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cases has likewise been observed. Rabe observed obstinate cough and 
marked dyspnea in the presence of Fil. tracheo-bronchialis in the trachea 
and bronchi; Osler’s Montreal cases occurred almost exclusively in 
young dogs and were characterized by fever, lack of appetite, weak- 
ness, paralysis of the hind extremities, convulsions, dry, short cough 
and vomiting. Railliet believes, however, that the bronchopneumonia 
found in these cases on post-mortem examination was due to distemper. 

Spiroptera sanguinolenta, which occasionally may get into the 
respiratory passages, also produces chronic catarrh. 

Lungworm disease of cats produced by the ova and embryos of 
Str. pusillus leads to frequent cough, often accompanied by vomiting, 
emaciation, diarrhea, cachexia and a fatal issue after two to three 
months. Broncho-pneumonia may occasionally be produced by the 
embryos of -Ollulanus tricuspis. Miller & Neumann found Trichosoma 
aerophilum in the presence of catarrhal changes in the lungs of eats. 

Lungworm disease is very rare in rabbits and in these animals 
leads to the same symptoms as in wild hares, where it frequently 
prevails to an epizootic extent, viz., accelerated and difficult respiration 
with frequent and dry cough and gradually increasing emaciation. 
The disease often ends fatally. 


Course. The course varies very much, according to the in- 
tensity of the invasion and the individual species of animals. 
The lungworms may frequently live in large numbers in hogs, 
but also not uncommonly in other animals, without disturbing 
the condition of health of the infected animals. Sheep and 
goats generally are affected most seriously after a more in- 
tense invasion, while the symptoms are milder in cattle and par- 
ticularly in hogs. Among infected cattle, only weak calves 
will succumb, while hogs die from the disease only in very 
exceptional cases. The course of the affection is influenced by 
the occurrence of secondary infections. 

The duration of the disease also varies a good deal; in 
the great majority of grave, and hence unfavorable, cases, the 
duration may be two, three or four months. Deviations in 
either direction are, however, frequent. On the other hand, the 
disease may last more than four months, even over one year, 
particularly in adult strong animals; while on the other hand, 
it may take a fatal issue within a few days or weeks (without 
exception only in younger animals, particularly in calves). In 
such cases one generally finds a larger bronchus obstructed by 
masses of worms, or a rapidly spreading bronchopneumonia. 
In its mild form the disease ends in recovery. In cases of me- 
dium intensity recovery occurs, usually in hogs, frequently in 
calves, after regulation of the diet; while sheep and goats, 
everything else being equal, generally succumb, especially 
younger, weakened animals, or those which are in the later 
stages of pregnancy. Even lambs that were originally puny, 
recover often in favorable weather to such a degree that they be- 
come fit for killing in winter (Miessner). The very severe forms 
usually end fatally. The advent of improvement is marked by 
a gradual diminution of the cough and by amelioration of the 
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other symptoms. Recovery is not always complete. After the 
acute catarrhal symptoms have disappeared, some animals, 
especially sheep and goats, fail to improve in nutrition, a 
chronic condition of ill-health in time leads to death, or causes 
the animals to be killed. 

Recovery is not always complete. Some animals, especially 
sheep and goats, still suffer in their nutrition after the disap- 
pearance of the catarrhal symptoms, and there may be a chronic 
wasting away with final death, unless the animal is slaughtered 
in time. 


Diagnosis. Neither the symptoms of bronchial catarrh nor 
the subsequent cachexia are to be looked upon as characteristic 
symptoms of the disease. A diagnosis can only be made after 
the detection of the worms or their ova or embryos. The mature 
worms can be recognized with the naked eye in the sputum; if 
they are absent microscopic examination, the results of which 
are far more reliable than macroscopical inspection for mature 
worms, will detect the ova or embryos if present. Embryos of 
lungworms are also found in the feces of infected animals 
(Schlegel, Piana, Eichhorn), also the eggs of Strong. paradoxus 
(Neveu-Lemaire). 


Since cattle often swallow sputum which has been coughed up, Andersen 
recommends, after an attack of cough, the introduction into the pharynx of a 
rod armed at one end with a cotton plug; the secretion obtained on the plug of 
cotton is then examined. Bergeon has used this method with advantage. Hasen- 
kamp’s lung-mucus catcher might also be used with advantage (see Vol. I). In an 
emergency masses of secretion may be removed from the pharynx with the hand. 


Symptoms which are more or less similar to those of lung- 
worm disease are found in catarrhal pneumonia from other 
causes, as well as in enzootic pneumonia of young animals. 
These affections, however, lead from the start to more or less 
marked disturbances of the general health with febrile eleva- 
tion of temperature and they do not lead to the formation of 
abundant masses of secretion; both forms of pneumonia usually 
occur in very young animals. Differential diagnosis between 
eases of lungworm disease associated with bronchopneumonia 
and other forms of pneumonia is only possible upon the detec- 
tion of the worms and their broods. The disease is distin- 
guished from pleuropneumonia by its usually afebrile course, 
by the absence of extensive areas of dullness and of pleurisy; 
fther by the fact that cough remains for a longer time strong 
and convulsive. In young animals affected with pulmonary 
tuberculosis, the cough soon becomes weak. In Cistrus disease 
symptoms of involvement of the lungs are absent. 


Prognosis. This depends upon the severity of the symp- 
toms, also upon the age, nutrition and species of the affected 
animal. Everything else being equal, the prognosis is most 
unfavorable in the case of sheep and goats, most favorable in 
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lungworm disease of hogs. Fatal cases are always more nu- 
merous among young than among adult animals. Sometimes, 
however, there may be no difference in this respect (especially 
in infection with Str. capillaris or Str. commutatus). In lung- 
worm disease of sheep the mortality varies from 10% to 70%. 


Treatment. Inhalations of irritating and disinfecting 
vapors are of very doubtful value, even at the commencement 
of the disease; at best they may stimulate cough and thereby 
promote the removal of the worms and of their brood from the 
air passages. In order to apply them, the animals are made to 
inhale smoke, generated in closed places by burning tar, creolin, 
horn-substances, stinking animal oil, or the vapors produced by 
heated oil of turpentine. 

The most serviceable procedure seems to be the intra- 
tracheal injection or vaporization of liquids capable of killing 
the parasites. Even this method is fully successful only in cases 
in which the lung tissue is not deeply involved; on the other 
hand, the physical nature and the mode of application of the 
antiparasitic liquids are of essential consequence. Oily mixtures 
have the advantage that they remain in the air passages longer 
than aqueous solutions without being absorbed; but drugs dis- 
solved in oil act less rapidly and less energetically; they do not 
mix with the phlegm of the respiratory passages and therefore 
cannot reach the worms contained in it. Both oily mixtures and 
aqueous solutions follow the law of gravity and reach largely 
or wholly only the anterior lung portions, so that the other 
parts of the lungs are not influenced. Fluids which are injected 
into the trachea in a fine spray, are aspirated into the bronchi, 
with the inspiratory air; it must be taken into consideration, 
however, that no air current moves in the lung portions which 
are occluded by exudate or by bunches of worms, or in their 
bronchi, and that here the aspiration of sprayed fluids cannot 
be effective therefore. The combined application of aqeous and 
oily solutions and of sprayed liquids seems to be worthy of rec- 
ommendation. 


Of the oily mixtures the following may be mentioned: Ol. terebin- 
thinae rectific. Ol. Olivae (Ol. lini, Ol. rapae) aa 100.0 Creolini puris- 
simi 10.0. Of this mixture sheep receive 5 gm. per head; calves 15-20 
gm. per head in single applications on three successive days. Vaeth’s 
mixture is as follows: Ol. caryophyllorum, Ol. terebinth. za 100.0 Acidi 
earbol., Ol. cadini 4a 2.0; 10 gm. for calves in one application. Schaf- 
nicky’s mixture: Ol. oliv., Ol. terebinth., Ol. cornu cervi aa 0.5 gm. 
Of this 0.5-1.0 e. ¢. daily for sheep; to be continued for 1 or 2 weeks. De 
Mia’s mixture: paraffini liquidi, Ol. terebinth. a 100.0, Ol. caryophyll., 
Acid. carbol. 4a 2.0, for calves 10 ec. c. four days in succession. . Elvire’s 
mixture: Ol. terebinth., Ol. papaver aa 100.0, Acid. carbol. 2.0, for 
sheep 10 ec. ¢. three days in succession. Neimann’s mixture: Sol. 
Lugoli (1:10:100), Ol. terebinth., Ol. oliv. aa 0.5-0.8; for sheep the 
whole dose, to be repeated the next day. Tapken’s mixture: Sol. Lugoli 
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(1:10:100), Ol. terebinth. a4 10.0, Ol. oliv. 20.0; for cattle 8-10 ¢. e— 
Creolini anglice 10.0, Ol. terebinth., Ol. oliv. aa 100.0; for sheep 5 «. ¢., 
for calves 15-20 ¢. ¢., in each case three days in succession. Bergeon’s 
mixture: Creosoti 20.0, Ol. amygdal. 100.0; for calves 5 ¢. c. in one 
dose, after a pause of four days give 20 ¢. c. for several days. The 
following aqueous solutions may be mentioned: 1% carbolie acid solu- 
tion (lambs 5 c. ¢.; calves 20 ¢. ¢. in single applications, several days in 
succession). Wessel & Vaeth found this effective in calves, Kroening 
in lambs. A 1% solution of creosote (1 part creosote aa 50 parts of rec- 
tified spirits and dist. water) is recommended by Scheibel for tracheal 
spray in cattle. Of 0.1-2% solution of Potass. picronitrat., 5 ¢. ¢. for 
sheep (Peters), 20-60 ¢. c. for calves, according to age (Nielsen). In 
dromedaries Piot-Bey employed Tinct. Op. 0.5, Ol. terebinth., Ether 
sulph. aa 10.0, Sol. Acid. carbol. in aq. (1:100) ; 20 gm. for each appli- 
cation. 

Tracheal injections are given to large animals standing; to smaller 
ones lying on the side, the head being held on the stretch. The Diecker- 
hoff syringe with a tracheal trochar is better than a simple hypodermic 
syringe. Before the needle or the tracheal trochar is withdrawn from 
the trachea, some pure water should be injected in order to prevent 
part of the drugs from lodging in the injection-wound, where they might 
cause painful swellings. 


Scheibel uses in the treatment of cattle a modified spraying apparatus which 
consists of an elliptically bent tracheal tube 0.4 em. wide, with a shield and two 
eyes, so that the apparatus may be fastened with strings to the neck. The tube 
is armed with a trochar, so that it can be pushed into the trachea of the animal. 
The trochar is withdrawn and a dichotomously divided canula is then inserted into 
the tube. Creosote solution is then sprayed through the canula into the trachea 
and bronchi, just as is done when a Frick spray apparatus is used; this is to be 
repeated for one or more days, at least 8 minutes each time. The vessel containing 
the solution must be held lower than the canula, otherwise the fluid would simply 
run in without being finely divided (Zwaenopoel and Coppens). The spray must 
be interrupted if an attack of cough sets in. The tube should be left in the 
trachea during the whole period in which this treatment is employed. 


For the destruction of the brood which is ingested with 
feed or water and remains in the stomach or intestine for a 
time, the internal administration of vermifuge remedies is suit- 
able as long as there is danger of infection. For sheep 0.2% solu- 
tion Potass. picronitrat. in 45 ¢. ec. of oatmeal gruel (Nielsen) ; 
for calves Acid carbol., Ol. animal. foetid., aa 3.0, Ol. terebinth., 
Ol. oliv. aa 100.0, tablespoon doses with gruel made from lin- 
seed (Schoettler); for lambs, 1% solution of Cu. bichlorid. 
(5 ec. ce. daily) in milk (v. Linden). ‘The remedies employed for 
the treatment of stomach-worm disease may be employed also. 
v. Linden recommends salt licks or licking stones (bichloride 
of copper and common salt 1:100); these and other licking 
stones may be used in treating wild ruminants which may also 
be given the copper bichloride (0.05 gm. per dose) mixed with 
the feed. The effectiveness of licking stones is frequently 
denied. 

Stimulation and strengthening of the animals are of the 
utmost importance because experience has shown that strong 
animals sometimes survive even a severe attack. The animals 
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should therefore have nutritious food, if possible cereals to 
which have been added bitters and preparations of iron. Pas- 
turing animals should also receive nutritious food and hay. In 
order to prevent repeated invasions the pasture might be 
changed or the sick animals might be stabled. Animals which 
are very sick and which do not improve in spite of proper treat- 
ment should be slaughtered. 


Prophylaxis. Lowly situated, marshy and damp pastures 
should be avoided, also ditches the borders of which are grown 
with reeds. Care is particularly necessary in continued rainy 
weather, and young animals which are especially susceptible 
must be protected. The drainage of low pastures and the ex- 
tinction of the worm-brood by scattering superphosphates or 
Thomas-phosphate over pastures and feeding places may be 
taken into consideration. These substances are scattered in 
double the quantities used ordinarily for fertilizing. In such 
neighborhoods where the disease has become permanently 
endemic, dry feeding offers the best protection (Schlegel). Pre- 
servatives which are praised as effective are useless, but one 
might water the animals before they are driven to the pastures, 
because this might cause them to avoid drinking water from 
pools and marshes. The sputum coughed up by the sick ani- 
mals, the feces and the bedding-straw, the respiratory tract of 
slaughtered animals or those dying spontaneously must be de- 
stroyed. Ina herd which is already infected, the young animals 
should be separated from the adults. Where hogs and cattle 
are concerned the stables and the drinking places should be 
disinfected. In places where the disease prevails among rab- 
bits the weak and emaciated animals should be shot (Docter). © 


Literature. Ben Danou, Journ. vét., 1909, 84.—Csokor, Ger. Tk., 1889, 489.— 
Docter, Ein Beitr. z. Kenntnis des verm. Pneum. des Hasen, Diss. Leipzig, 1907 
(Lit.).—Joest, Z. f. Infkr., 1908, IV, 201.—Kasparek, A. f. Tk., 1900, XXVI, 
70.—Kitt, Path. Anat., 1906, II, 284; Bakterienkunde, 1908, 170.—Koch, Rev. 
f. Tk., 1883, 17.—Miiller, D. Z. f. Tm., 1889, XV, 137; 1891, XVII, 58.—Neumann, 
Mal. par., 1892, 562.—Nielsen, B. t. W.,..1909, 212.—Piana, Clin. vet., 1906, 15.— 
Railliet, Zool. méd., 1895, 424—Reynal, Dict., II, 627.—Scheibel, D. t. W., 1907, 
673.—Schlegel, A. f. Tk., 1899, XXV, 137.—Schultz, A. f. Vet.-Wiss., 1901, 1117.— 
Strose, B. t. W., 1892, 614.—Tapken, Monh., 1891, II, 241.—Ziirn, Tier. Par., 
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5. Animal Parasites in the Air Passages of Fowl. 
(a) Syngamus. (Gapes.) 


Historical. A disease caused in chickens and turkeys by Syngamus 
trachealis was first observed in 1779 by Wiesenthal in Baltimore. It 
has since been reported repeatedly and has been studied more eare- 
fully by a number of observers (Leuckart, Ehlers, Railliet, Mégnin, 
Walker). 
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Occurrence. The disease which is produced by syngami 
appears to be especially prevalent in America, England, Italy, 
France and Germany, and it prevails preferably in enzootic or 
epizootic distribution among pheasants bred in larger numbers 
in captivity. Syngamus trachealis invades especially pheasants, 
chickens, turkeys and peacocks, while Syngamus bronchialis 
infects water fowl (geese, ducks) ; however, 8. trachealis occa- 
sionally affects other domestic birds, especially pigeons (Tossi). 
and room birds kept in cages. Syngami have also been found 
in partridges, American blue-jays, in cardinals, magpies, 
rooks, swallows, wood-peckers, storks, starlings and ravens. 
Young birds are generally affected. 


Wiesenthal estimated that the loss by syngami in the invaded parts of the 
United States amounts to 80% of all young chickens; Crisp states that England 
loses annually about one-half million of chicks. In a large pheasant breeding 
establishment of France there was a daily loss of 1,200 pheasants. Klee estimates 
the loss in Germany to several hundred pheasants annually. Syngamus laryngeus 
occurs in the larynx of cattle in the southern parts of Annam, but does not lead 
to any trouble. 


Etiology. Of the genus Syngamus, belonging to the family 
Strongylide, the air passages of birds are invaded by Synga- 
mus trachealis Siebold (Strongylus trachealis, 8S. primitivus) 
and Syngamus bronchialis Miuhlig. 


Syngamus is a slender, red cylindrical worm. The 
head contains a mouth-opening surrounded by a strong 
chitinous ring. The posterior end of the male, which is 
0.2 to 0.6 em. long, terminates in a ribbed bursa which 
covers two spicula. The female is three or four times as 
long as the male; its posterior end is blunt, the .genital 
pore is situated in the anterior portion of the body. The 
male of syngamus trachealis is 2-6, the female 5-20 mm. 
long. The oval ova (Fig. 14) are 85 uw long, provided with 
a double shell. The latter contains at either end a round- —, : 
ish opening closed by a delicate membrane. They contain = Gy; 

a segmented mass or a developed embryo. In the trachea Fig. 14, Ova of Synga- 
of fowl the male and female are usually found in copula- mus trachealis. 
tion; the two look like one worm, branched under an acute (According to Mégnin. ) 
angle. 
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Evolution of the Syngami. The vulva of the female being closed 
by the male which is attached to it, the eggs are liberated only after 
the mother animal is torn or has rotted, in the air passages, or after 
being expectorated. Railliet claims that the eggs can be discharged from 
the vulva in spite of the permanent copulation. When the eggs get on 
moist substances, into water or into the air passages, the eel-shaped 
embryos develop, according to the temperature, in seven to forty days; 
if they are taken up by suitable hosts, they are arrested, according to 
Walker, in the walls of the gullet or of the crop, or they migrate there 
from the stomach; they perforate the wall of the gullet and finally 
reach the lung and the air passages. It is possible that a transporta- 
tion through the circulation takes place also, in like manner as in the 
lungworm disease of mammalians. The larve mature in the air pas- 

sages of the host and then copulate. Ehler’s observation that the dis- 
~ ease may be produced artificially by feeding eggs that contain embryos, 
speaks in favor of a direct evolution without an intermediary host. 
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Infection takes place by embryos or larve of Syngamus 
being ingested with food or drinking water, into which the em- 
bryos have come with the expectoration or with the feces of the 
host. Infection may occur by swallowing rainworms, which is 
suggested by the observation of Walker that in infected regions 
rainworms may contain larve of Syngamus. There is also a 
possibility of direct infection by contact with diseased animals 
if their discharges are picked up by healthy birds Even an 
autoinfection through embryos that have been liberated in the 
air-passages cannot be denied, in view of the results of an 
experiment made by Walker. This is confirmed by Rossi’s 
observation that young pigeons were infected by being fed by 
their diseased mother birds; the young pigeons died of a ver- 
minous inflammation of the crop. 

The disease is introduced into healthy flocks by infected 
domestic birds, also by wild birds, crows, starlings, which fre- 
quently harbor Syngamus without being manifestly ill (Railliet, 
Klee). Klee found syngami in one-half of the crows caught in 
the neighborhood of an infected pheasant establishment. 


Anatomical Changes. The worms are generally found in 
large numbers (30-40) in the air passages; Syngamus trache- 
alis preferably in the trachea, Syngamus bronchialis deeper in 
the bronchi. The mucosa to which the worms adhere shows ca- 
tarrhal changes, also occasionally small abscesses; the lungs are 
frequently affected in Syngamus bronchialis infections. Both 
species are not uncommonly found in the air vesicles. 


Symptoms. The sick birds begin to cough and they shake 
their heads repeatedly; they expel masses of tenacious mucus. 
from the mouth. They often open their bills (hence the com- 
mon English name of the disease ‘‘gapes’’) and have a whistling 
breath. Emaciation soon develops in spite of a good appetite. 
The respiration becomes more and more difficult, abundant mu- 
cus collects in the buccal cavity, the appetite gradually disap- 
pears, the birds stand with ruffled feathers and they die totally 
exhausted or even earlier during an attack of dyspnea. Older 
birds sometimes recover if only few worms are present. 


Diagnosis. The disease can be diagnosticated upon detection 
of the worms or ova coughed up with the secretion or discharged 
with the feces. The worms may be seen in the trachea of larger 
birds on intense illumination of the larynx, if this is pushed 
upward toward the buccal cavity with the trachea. In smaller 
birds they become visible, if after removal of the feathers, the 
trachea is drawn out with the skin covering it and held before a 
strong light (Renné, Lichtenstern). 


Treatment. The worms which are situated in the upper 
portion of the trachea can sometimes be extracted by the aid of 


Air-Sac Mite of Chickens. 91 


a long slender pair of forceps. Good results have recently been 
obtained by the intratracheal injection of a 5% solution of 
salicylate of sodium (Klee). 


1.0 ee. of this solution is introduced with a syringe provided with an obtuse, 
bent needle. It is injected from the pharynx into the larynx or trachea. One may 
also push the needle into the trachea, which is held between two fingers. Since 
the trachea of smaller birds is hard to enter in this manner, it is sometimes necessary 
to lay it free through an incision into the overlying skin. The parasites drop off 
after the injection and are expelled by violent attacks of cough. Lichtenstern 
did not succeed with intratracheal injections of picronitrate of potassium. 


Prophylaxis. The expelled tracheal secretion, the feces and 
the cadavers of diseased birds must be destroyed; the floor and 
the poles of the coops must be disinfected; pools in the barn- 
yard must be dried out; the feeding and drinking vessels must 
be cleaned repeatedly. Mégnin advises to spread denatured 
common salt on the floor (250 gm. to each 100 square meters of 
floor space), or sprinkling the floor with 0.1% solution of sul- 
phuric acid, also drinking water containing 1.3% of salicylate 
of sodium. Sprinkling the soil with burnt lime may likewise 
be serviceable. Sick birds must be separated from healthy 
ones. 


Literature. Klee, D. t. W., 1899, 465 (Lit.)—Neumann, Mal. paras., 1892, 
587.—Railliet Zool. méd., 1895, 453.—Lichtenstern, M. t. W., 1910, 844. 


Syngamus laryngeus occurs in the larynx of cattle in the southern 
provinces of Annam, but it does not produce any disturbances. 


(b) The Air-Sac Mite of Chickens. Cytodites nudus. 


Cytoides nudus (Cytoleichus sarcoptoides), a mite, 144 mm. long, 
the female of which is oviparous, occurs occasionally in large numbers 
in all parts of the air passages, especially in the large air cells. The 
evolution of this mite is unknown. It occurs preferably in the air 
passages and larger air cells of chickens and pheasants, where it forms 
very small white, occasionally motile, points visible to the naked eye, 
which form a hoar-like deposit when much crowded together. Ex- 
ceptionally the mites are also found in the air spaces of the bones; 
and the mucosa of the bronchi rarely becomes ecatarrhal under their 
influence. Then the mites are found in an abundant mucopurulent 
mass or in croupous membranes. 

Cytoleichus sareoptoides frequently does not produce any symp- 
toms of disease, even if present in large numbers. In other cases it 
causes a catarrhal condition of the air passages with cough which, 
according to Ziirn, is accompanied by a peculiar sound, as if a small 
foreign body had gotten into the trachea. In an exceptionally extensive 
invasion there may be severe bronchitis with the formation of so much 
secretion that death may occur from suffocation (Mégnin). Rosencrantz 
(B. t. W., 1909, 757) saw numerous fatal cases exclusively among 
eachectic adult chickens in whose peritoneal cavity there were innumer- 
able sarcopteslike mites; inflammatory changes were however absent. 

The disease cannot be diagnosticated from its clinical symptoms 
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as long as the birds are alive. An effective treatment is unknown. 
Inhalations of tar or iodine vapors might sometimes be tried. 


Laminosioptes cysticola (Symplektoptes cysticola). Kasparek saw 
an enzootic among pigeons caused by symplektoptes cysticola. In dis- 
tinction to previous references, according to which symplektoptes lives 
only in the subcutaneous tissue, it caused in Kasparek’s cases an inflam- 
mation of the air passages, progressive inflammation and finally death 
of the animals. The mite-like parasites were found in the air pas- 
sages; also yellowish, whitist, elongated nodules in the lungs, each 
containing one parasite. 


Literature. Kasparek, D. t. W., 1907, 623. 


Monostomum flavum. (Typhlocoelum obovale.) This parasite be- 
longs to the Trematodes; it is of ochre color, 1.2-1.5 em. long. Its eggs, 
154-180 » long, are brownish yellow. The parasite appears in the air 
passages of ducks in Brazil and causes attacks of suffocation, because 
of their great numbers, to which the animals succumb. The evolution 
of the parasite is similar to that of the liver-fluke; the larve develop 
in a snail, Planorbis corneus (Neveu-Lemaire, Parasitologie des animaux 
dom. Paris, 1912). 


Section LV. 
DISEASES OF THE LUNGS. 


1. Congestion of the Lungs and Edema of the Lungs. 
Hyperaemia et Oedema pulmonum. 


Hyperemia of the lungs consists in an abnormally high 
amount of blood in the pulmonary capillaries, which may be 
due to an increased inflow of blood (hyperaemia pulmonum 
activa) or the condition may be brought about because, for 
some reason or other, the blood cannot flow without impediment 
from the lungs toward the left side of the heart (hyperaemia 
pulmonum passiva). Edema of the lungs occurs in consequence 
of an extravasation of serous fluid into the alveoli and 
bronchioles and also into the interalveolar tissue. 


Etiology. Hard labor may produce an increased supply 
of blood to the lungs, since the heart which works energetically 
and rapidly may bring an increased amount of blood into the 
pulmonary artery. Active hyperemia on this basis, therefore, 
frequently occurs in racers, in hunters and army horses, and 
in hunting dogs, especially in summer when the warm air also 
has a weakening effect upon the pulmonary vessels. In a con- 
siderable proportion of such cases we are, however, rather 
dealing with heat-stroke or with acute cardiac weakness due 
to passive hyperemia (for details about the disease called 
‘‘summer foundering’’ by Bongartz, see in the chapter on heat- 
stroke). 

The disease under discussion appears in horses and, per- 
haps, also in other animals in combination with rheumatic affec- 
tion of the intercostal muscles, during long railroad transpor- 
tation, particularly if the animals are crowded in the car 
(Dieckerhoff, Sigl). Overheating of the body, exertion and 
excitement are probably the injurious factors (Dieckerhoff de- 
scribes this condition as a disease sui generis under the name 
of Pleurodynia). 

Very hot air or air mixed with acrid and irritating vapors 
may produce an increased blood supply by dilating the pul- 
monary vessels or by acting as an inflammatory stimulus; this 
has been shown by observations made after conflagrations. 
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Hyperemia seen in the early stages of acute inflammatory 
processes also belongs to this group. 

A collateral hyperemia is produced when the blood current 
in the lungs meets with a rapidly forming extensive impediment 
such as occurs in pneumothorax on the healthy side and in 
considerable elevation of intra-abdominal pressure on both 
' gides. 

Congestive hyperemia is one of the usual concomitant con- 
ditions in stenosis of the left venous ostium or in mitral in- 
sufficiency. In the majority of cases, however, it develops in 
consequence of cardiac weakness in dilatation of the heart, in 
non-compensated valvular disease of the heart in consequence 
of myocardial degeneration in many acute infectious diseases. 
Compression of the pulmonary veins in pericarditis, decrease 
of the negative intrathoracic pressure in bloating of the stomach 
or of the intestines may be the cause of congestion of the lungs. 
The prolonged recumbent position on one side may also cause 
hyperemia in the lower portions of the lungs without the econ- 
tribution of the above factors (hyperaemia hypostatica), be- 
cause in such a position the venous blood has to overcome the 
effect of gravity. 

Basch and_others have shown that hyperemia of the lungs 
with increase of the pressure in the capillaries makes the 
latter stiffer and so impedes the expansions of the pulmonary 
tissue; it is also claimed that the capillaries become stretched 
and thus bring about a certain amount of dilatation of the 
alveoh. The slackening of the blood-current in congestion also 
acts unfavorably. 

Edema of the lungs is also due to various causes. All 
those factors which produce hyperemia of the lungs may also 
produce edema of the lungs if they are acting more intensely 
or over a long period of time. Those types of edema which 
are due to alterations of the vessel walls brought about by 
irritating substances are easily explained, for in these cases 
the extravasation of blood serum is a sequel of disease of the 
vessel walls as is generally the case in inflammations. <A similar 
mode of origin of pulmonary edema is that seen in association 
with acute pneumonia and in the course of some infectious 
diseases (anthrax, malignant edema and other septicemie affec- 
tions). Bacteria and their toxins then need not necessarily 
act directly upon the pulmonary tissue, but their inflammatory 
action may be exerted through the blood circulation. A similar 
effect may be manifested by certain vegetable or mineral poisons 
or by decomposition products of the organism; intense edema 
of the lungs which is sometimes seen in severe disease of the 
kidneys is probably of a similar origin. 

In the majority of cases the edema is due to stasis of the 
blood. It frequently develops on this basis shortly before 
death from cardiac weakness, combined with insufficient expan- 
sions of the lungs. Valvular lesions in the left venous opening 
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often lead to edema of the lungs even when compensated, 
because the blood cannot flow freely from the veins of the 
right side of the heart even when the heart muscle acts well. 
Cardiac weakness exclusively of the left side is very rare as 
long as the right side contracts powerfully (Krehl). Hypostatic 
hyperemia may also lead to edema of the lungs. 

Nutritive disturbances of the vessel walls in cachetic con- 
ditions likewise predispose to edema of the lungs. 


Anatomical Changes. The consistency of the lungs is 
somewhat increased in pulmonary hyperemia and they are 
possibly also somewhat bloated, the cut surface is darker and 
discharges blood freely. If the congestion has lasted a long 
time the lungs become tough in consequence of an increase of 
connective tissue and the cut surface appears rust-brown owing 
to the presence of haematoidin granules (so-called induratio 
brunea). Hypostatic hyperemia is usually found only on one 
side or on part of one side; here the pulmonary parenchyma 
is of spleen-like consistency because the alveoli are filled with 
blood corpuscles and blood plasma. This condition is called 
splenization or, wrongly, pneumonia hypostatica. 

Pulmonary edema is recognized by a fine foamy fluid, mixed 
more or less with blood, which oozes out in large amount from 
the cut surface of the lung which has become less elastic. .The 
bronchi are filled by a similar fluid and the air contents is very 
much diminished. One also observes the usual signs of death 
from suffocation. 


Symptoms. The external symptoms of pulmonary hypere- 
mia and of edema are on the whole very similar and consist 
in the signs of rapidly increasing dyspnea and attacks of 
suffocation. The animals appear at first anxious and restless, 
but later on become listless and somnolent. The mucosae of 
the head become cyanotic, the eyes protrude and the jugular 
veins swell up. The respiration is much accelerated and forced 
and soon becomes rattling. In edema of the lungs the much 
dilated nostrils discharge a foamy, serous or serohemorrhagic 
fluid. A short dull cough is heard periodically. The percussion 
sound in hypostatie hyperemia is dull over the lower portions; 
otherwise it is normal or may be somewhat dull and 
higher in pitch on account of the increased tension of the in- 
tercostal spaces; in severe cases of pulmonary edema it is like- 
wise dull, possibly here and there tympanitic. Vesicular 
breathing is lessened in hyperemia, or on the contrary, rough; 
in edema it is much weakened, sometimes entirely absent; 
crepitant and rattling rales may be heard. The heart beat 
becomes pounding, the accelerated pulse is at first tense and 
full, but later, or in concomitant heart disease from the start, 
small and weak. : 

All these symptoms may disappear as rapidly as they 
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came on, and the animals may completely recover within 6 to 
12 hours, especially in active hyperemia, while in other cases 
suffocation comes on with the increase of the symptoms within 
an equally short space of time (apoplexia pulmonum). On 
the other hand congestive hyperemia usually develops gradually 
and, even in severe cases, leads to death only after several 
days. Pulmonary edema also causes, at times, death very 
rapidly and almost in an apoplectic manner (apoplexia pul- 
monum serosa). 


In pleurodynia, respiratory disturbances, tenderness to pressure of 
the intercostal spaces and acute bloating of the lungs are observed, all 
symptoms being due to the tenderness of the intercostal spaces. These 
symptoms usually disappear in four to six days without leaving a trace, 
sometimes, however, a fibrinous or serofibrinous pleurisy develops sub- 
sequently, which may cause the death of the patient. 


Diagnosis. Both hyperemia and edema of the lungs can ~ 
usually be diagnosticated easily if one considers the usually 
sudden onset of the disease with the symptoms described and 
if a history or the signs of the external irritants mentioned 
or of an existing primary affection are obtained. In heat-stroke 
not only dyspnea is observed, but also marked cerebral de- 
pression, physical weakness and a considerable elevation of 
temperature. In septic infectious diseases (anthrax, swine 
erysipelas) the symptoms of a severe febrile general affection 
are present from the start, coming on without any discernible 
external influences. Edema of the lungs is distinguished from 
diffuse bronchitis by the absence of fever and by the presence _ 
of crepitant rales and a foamy discharge from the nostrils. 
In pulmonary hemorrhage foamy blood is discharged from the 
nostrils. 


The prognosis is usually not unfavorable in active hypere- 
mia occurring in otherwise healthy animals, if proper treatment 
is at once instituted. Passive congestive hyperemia, hypostatic 
hyperemia and edema of the lungs frequently terminate fatally. 
Symptoms of cardiac weakness are of unfavorable prognostic 
significance as is also elevation of temperature. 


Treatment. Rest is most important for the patient. Ex- 
tensive blood-letting considerably relieves the heart and 
diminishes the blood pressure in the lungs, so that they are 
again able to expand properly; blood-letting, carried out at 
the proper time, may save the life of an animal in acute pul- 
monary hyperemia; but even in congestion in the lesser cir- 
culation it is advisable to withdraw a moderate amount of 
blood. 

Subcutaneous injections of excitants (camphor, caffeine, 
ether), rubbing or irrigation with cold water are especially 
indicated if the pulse is weak. Cardiacs are serviceable in 
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cardiac disease. As long as the pulse is sufficiently strong, one 
may try in edema of the lung subcutaneous injections of atropine 
(0.03-0.05 gm. for large, and 0.005-0.01 gm. for small animals), 
scopolamine (0.01-0.05 and 0.003-0.01 gm.). 

By way of prevention, animals with cardiac disease should 
be protected against hard work, rapid running, ete.; their 
evacuations should be regulated. Sick animals which are down 
must be turned frequently. 


2. Pulmonary Hemorrhage. Haemoptoe. 
(Blutsturz [German].) 


As pulmonary hemorrhages all those cases are designated 
clinically where the source of the blood is found in the air 
passages behind the larynx or in the lungs themselves; it is 
not possible to differentiate clinically hemorrhages arising from 
the bronchi or from the pulmonary parenchyma. 


Etiology. Haemoptoe often is a consequence of hyperemia 
of the lungs (see page 93). Pulmonary hemorrhage is, there- 
fore, seen preferably in horses after overheating in rapid 
running or in consequence of hard work, also as part of the 
clinical picture of heart disease. Guittard often saw pulmonary 
hemorrhage in young, well-nourished chickens after taking cold 
during rough weather. 

Hemorrhages from the lungs, which oceur frequently in the 
course of infectious diseases, can be explained by a diminished 
resistance of the vessel walls. Diseases of this kind are, partic- 
ularly, purpura haemorrhagica, smallpox, anthrax, septicemia, 
pyroplasmosis in horses, acute pneumonia, ete. Deficient nutri- 
tion of the vessel walls undoubtedly is a factor in such affections 
as leukemia and renal diseases and other diseases leading to 
cachexia. Frequent hemorrhages in hemophilia likewise depend 
upon a diminished tissue resistance. 

Necrotic processes in the mucosa of the air passages and 
in the pulmonary parenchyma may produce hemorrhages by 
erosion of vessels. This occurs in glanders in horses and in 
tuberculosis in cattle, in pulmonary gangrene, in ulcerating 
neoplasms, and in cavity formation in the lungs which occurs 
sometimes after pneumonia (Frohner, authors’ own observa- 
tion). 

Aneurysms of the aorta or of the pulmonary artery which 
happen to be adherent to a bronchus may rupture and produce 
a fatal hemorrhage. Thrombosis or embolism of the pulmonary 
vessels may likewise cause minor hemorrhages and this occurs 
often in valvular disease of the heart. A rare cause of haemop- 


toe are injuries to the lungs. 
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Symptoms. Hemorrhage of the lungs does not always 
become manifest because small amounts of blood may remain 
in the air passages and may be absorbed rapidly or they may 
coagulate and subsequently disintegrate. An insignificant 
hemorrhage manifests itself sometimes in such a manner that 
an existing nasal secretion or bronchial sputum contains small 
bloody dots or. streaks, or that it looks saffron-yellow or rust- 
brown in consequence of an intimate admixture of blood. (A 
saffron-yellow color is seen particularly in pneumonia, a rust- 
brown color in valvular disease of the heart.) 

Severe pulmonary hemorrhages lead sometimes to a fright- 
ful flow of blood out of the nostrils and mouth, and intense 
dyspnea is associated with such an occurrence. The flow is 
usually bright red and foamy and small air bubbles may even 
be seen in a coagulum which may have formed. The respira- 
tion is much accelerated and convulsively difficult; the animal 
betrays great anxiety, trembles, perspires, staggers and finally 
falls down if the hemorrhage continues. The mucosa, at first 
cyanotic, becomes gradually paler; the pulse becomes accelerated 
and filiform. Rales are occasionally heard over the lungs; 
also over the trachea; sometimes crepitant sounds are audible. 
Finally the pulse can no longer be felt, the peripheral parts of 
the body become cold, the animals fall down and die in con- 
vulsions. 


Diagnosis. Hemorrhage of the lungs may be recognized 
from the bright red and foamy character of the blood voided. 
The source of the hemorrhage however is recognized only with 
difficulty. It may occur that blood coming from the posterior 
parts of the nose, as well as blood coming from the mouth, 
pharynx or esophagus flows backward to be then expelled with 
attacks of coughing. Under these circumstances the blood does 
not contain numerous air bubbles and the examination of the 
parts named and of the thorax will usually afford information 
about the source of the blood. In hematemesis the blood is 
expelled with vomitory movements, it appears dark in color, 
and is often mixed with coagula; it reacts acid and frequently 
contains particles of food. One must, however, not forget that 
the act of vomiting is brought about in smaller animals by 
coughing, that vomited blood may subsequently get into the 
air passages, that blood from the lungs likewise becomes dark 
later on and that a large amount of blood will remain alkaline 
even in the stomach. Hence, in making a diagnosis, it is neces- 
sary to consider all circumstances and the condition of all 
internal organs. 


Prognosis. Usually the animals appear in good condition 
after inconsiderable hemorrhages, larger animals even after a 
loss of 3-4 kilograms; at most they show a transitory weakness. 
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After a large loss of blood, more or less anemia persists for 
some time and may be followed by cachexia and death. A very 
severe hemorrhage may lead to death in fifteen to thirty 
minutes. 


Treatment. When a hemorrhage is not abundant, it suffices 
to take the animals to a moderately cool place, to protect them 
against every excitement and to give them complete rest; they 
should not be excited even by an examination. Hemorrhages 
occurring in young chickens may be stopped by bringing the 
animals to a warm place. If cough is present, it should be 
suppressed by narcotics, while the hemorrhage should be met 
by drugs which contract the vessels. Most commonly used are 
ergot (secale cornutum) (15.0-25.0 or 0.5-2.0; of the extract 
5-10 or 0.2-1.0 gm. internally, the extract in half doses sub. 
cutaneously) ; ergotin (0.02-0.2 gm. hourly for dogs) ; extractum 
hydrastis (10-15 gm. for horses subeutaneously). Mellin and 
Plumier consider secale cornutum as not serviceable because 
it brings about contraction only in the larger circulation so 
that it may increase the pulmonary hemorrhage; fluid extract 
of ergot is said to be an exception from this rule. In order to 
increase the coagulability of the blood, subcutaneous injections 
of Gelatina sterilisata pro injectione (Merck) may be given in 
doses of 40-60 gm. for large, and 2-10 gm. for small animals, 
also subcutaneous injections of a 1-2% aqueous solution of 
chloride of lime (at most 3-5 ¢. e. in one place, because of the 
danger of causing necrosis). In slow hemorrhage, both rem- 
edies may be administered by mouth (dogs 1 tablespoonful of 
a 4% solution of chloride of lime every two hours). Water 
containing vinegar, turpentine or chloride of iron are service- 
able for inhalation. Cold packs of the thorax and, according to 
others, warm packs may be employed. If the site of the hemor- 
rhage can be made out, the affected half of the thorax may 
be placed at rest by applying strips of adhesive plaster to it. 
One may also employ Moerkeberg’s rubber plates (6-8 mm. 
thick), which may be moulded easily after a previous soaking 
in hot water. 

Venesection appears indicated only in the presence of 
hyperemia of the lungs; excitants and digitalis must be used 
when great weakness is to be counteracted. Subsequent anemia 
must be properly treated (see Vol. I). Animals which are 
predisposed to hemorrhage from the lungs must be protected 
prophylactically against excessive work, overheating, cold, ete. 


3. Alveolar Emphysema of the Lungs. Emphysema pulmonum 
alveolare. 
The term emphysema of the lung designates an abnormal 


dilatation of the alveoli with an enlargement of the lungs due 
to it; the pulmonary parenchyma may either remain normal 
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(emphysema pulmonum alveolare acutum) or atrophy may 
occur of the interalveolar septa (emphysema pulmonum alveo- 
lare genuinum s. substantiale s. essentiale). 


(a) Acute Alveolar Emphysema. 
(Simple Bloating of the Lungs.) 


Acute alveolar bloating of the lungs consists in simple 
dilatation of the air vesicles without any structural changes 
of the pulmonary parenchyma. It is always secondary in nature 
and may disappear completely as soon as the primary affection 
is relieved. It is therefore of minor clinical importance. <Ac- 
cording to the primary disease simple bloating of the lungs 
may be diffused over both lungs (volumen auctum pulmonum, 
Krehl) or it may be confined to portions of the lungs (emphy- 
sema pulmonum alveolare vicarians). 


Etiology. Diffuse acute bloating of the lungs is a regular 
concomitant to diffuse microbronchitis. It is seen in the course 
of pleurodynia (see page 96); also in long-lasting convulsive 
cough, in long-continued strong inspiration and expiration as 
it is seen in certain diseases of the air passages or in a pro- 
tracted agonal struggle. Marggraf saw several cases of the dis- 
ease in cattle, kept during the winter in badly or not at all 
ventilated stables. Albrecht observed it as a sequel of puerperal 
paresis, probably because of the severe inspiratory and expira- 
tory movements when the animals frequently attempt to get up 
at the beginning of the somniferous stage. 


Circumscribed acute bloating of the lungs develops if the 
bronchi of a certain territory become narrowed or if certain 
parts of the lungs have become obstructed. In the former case 
the corresponding portions become emphysematous; in the latter 
ease, neighboring areas. 


Pathogenesis. Diffuse as well as circumscribed acute pul- 
monary emphysema occurs partly because of overdistension of 
the alveolar walls in forced breathing and in convulsive cough, 
and partly by a gradual filling of the air vesicles with air, in 
such a manner that the normal amount of air may enter the 
alveoli during inspiratory movements which are somewhat 
stronger than usual because of stenosis of the small bronchi, 
and that a portion of the air is retained during expiration, 
because the muscular force is weaker and because the stenosis 
of the bronchioles is increased by the expiratory collapse. In 
consequence of the overdistension of the alveolar walls, the 
elasticity and with it the respiratory excursions of the lungs are 
diminished, but this affects the respiration unfavorably only in 
diffuse emphysema. 
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Symptoms. Aside from the symptoms of the primary dis- 
ease there is in diffuse acute bloating of the lungs, an increased 
resonant percussion sound over the lower and posterior pul- 
monary margins and a displacement backwards of the posterior 
inferior pulmonary border, which may be extensive enough so 
that the posterior inferior pulmonary border reaches to the 
costal arch (authors’ own observation). The percussion sound 
is more rarely affected in circumscribed acute bloating of the 
lungs, 1. e., when a larger lung territory has become affected. 
The respiratory sounds vary in both forms, according to the 
nature of the primary affection; if larger pulmonary territories 
have been obstructed one hears intensified vesicular breathing 
over the emphysematous portions. 

The dyspnea of diffuse pulmonary emphysema occurs in 
variable degrees and may develop gradually or almost suddenly ; 
in cattle it is accompanied by a moaning expiratory sound which 
ean be heard from a distance. The animals stand with legs 
spread apart; when they attempt to lie down from exhaustion, 
they are likely to suffocate and get up again immediately. As 
in all diseases associated with severe dyspnea, in acute pul- 
monary emphysema of cattle an interstitial emphysema is apt to 
supervene which increases the respiratory distress; crepitation 
and crackling sounds appear, and in some eases subcutaneous 
emphysema develops on the neck and in the region of the 
shoulders. 


Course. If the primary disease is relieved rapidly, the 
acute pulmonary emphysema disappears promptly without leav- 
ing a trace; if the primary disease lasts some time, a chronic 
alveolar emphysema is apt to develop because the alveolar walls 
have undergone rarification. In cattle the course of the disease 
is often shortened by early killing. 


Diagnosis. If the percussion sound is changed in the 
manner indicated above and if primary diseases as mentioned 
are present a diagnosis can be made safely, provided chronic 
alveolar pulmonary emphysema can be excluded. In cattle it 
may be necessary to exclude traumatic gastritis and pericarditis. 


Treatment. This depends entirely upon the primary dis- 
ease. Its removal must be sought for because its persistence 
entails danger of the seyatg aloes of lasting chronic dilatation 
of the alveoli. 


Literature. Albrecht, W. f. Tk., 1900, 250.—Marggraf, M. t. W., 1910, 576.— 
Royer, L’Echo vet., 1911, 368. 
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(b) Chronic Alveolar Emphysema. Emphysema pulmonum 
alveolare genuinum. - 


(Heaves; Emphysema pulm. alv. substantiale.) 


Chronic alveolar bloating of the lungs consists in a per- 
manent dilatation of the alveoli accompanied by atrophy of the 
interalveolar and the interinfundibular septa and of the vessels 
contained in them. 


Occurrence. Chronic emphysema of the lungs is found 
preferably in horses, more rarely in working oxen, quite fre- 
quently in hunting dogs, usually in canines that are somewhat 
advanced in age. It is the most common cause of horses being 
broken-winded. 


Etiology. In the majority of cases, chronic pulmonary 
emphysema develops primarily under the influence of violent 
inspirations and forced expirations if the animals are used for 
long periods for hard work or in rapid motion. 

Secondarily the trouble often develops after diseases of 
the respiratory organs, if these lead to deep inspirations and 
foreed expirations, lasting for weeks or months, or recurring 
frequently; also if they give rise to chronic cough. The most 
frequent etiological factor is continued and paroxysmal cough 
as it is frequent in chronic bronchial catarrh. Diffuse catarrh 
which involves the small bronchi and is associated with viscid 
secretion, is particularly dangerous in this respect because here 
the harmful effect of repeated attacks of coughing is added to 
that of the catarrhal narrowing of the bronchi. Accordingly 
chronic pulmonary emphysema follows frequently upon chronic 
bronchial catarrh which, however, may in its turn be a sequel 
of the emphysema. Ball saw chronic pulmonary emphysema in 
several cats with bronchial polyadenoma. Of the other respir- 
atory diseases, chronic laryngeal stenosis is apt to produce true 
pulmonary emphysema, usually through paralysis of the recur- 
rent nerve. 


Emphysema of the genuine or substantial type may arise also from 
other causes aside from those already enumerated, and a permanent dila- 
tation of pulmonary alveoh with atrophy of the pulmonary tissue may 
develop as a vicarious chronic emphysema of the lungs in various chronic 
diseases leading to the obstruction of portions of the lungs. This form 
is of clinical importance only in so far as it increases still further the 
respiratory difficulties caused by the primary disease. 


Predisposition. The frequency of the disease increases 
with age. It is exceedingly rare in horses younger than five 
years, but common in older horses. The frequent occurrence 
of the disease in older animals finds its explanation in the 
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fact that forced respiration continued over longer periods and 
due to hard work will produce a detrimental effect; work 
horses are moreover frequently exposed to affections of the 
respiratory organs and to disturbances of nutrition in con- 
sequence of insufficient feeding and of digestive anomalies. 
The influence of insufficient nutrition is seen convincingly 
in senile atrophy of the lungs, where dilatation of the alveoli 
is due exclusively to atrophy and thinning out of the inter- 
alveolar septa. The power of resistance of the pulmonary 
tissue shows a good deal of individual variability because it 
would otherwise be unexplainable why some animals contract 
the disease after a comparatively short exposure to harmful 
influences and at a comparatively young age, while others 
remain well under the same conditions or only develop a mild 
form of the affection late in life. A diminished resistance of 
the pulmonary tissue may be acquired, congenital or hereditary. 


Pathogenesis. A considerable dilatation of the alveoli 
occurring again and again innumerable times, perhaps for 
years, will decrease the elasticity of the pulmonary tissue of 
itself to a certain degree. Much more important, however, is 
the circumstance that under the conditions indicated the 
alveolar pressure becomes increased during expiration or 
coughing and the interalveolar and interinfundibular septa with 
their capillaries, are compressed and distorted from both sides. 
Frequently recurring narrowing of the pulmonary capillaries 
impedes the free flow of the blood more or less and some 
eapillaries will become impervious, while blood corpuscles are 
arrested in them. Since there is then no blood-current in some 
capillaries or at least only a current of blood plasma, the nutri- 
tion of the pulmonary parenchyma suffers, including that of 
the compressed and distorted capillaries. For this reason and 
in consequence of the ever increasing alveolar pressure the 
capillaries become completely obliterated, the elastic fibers 
yield to the increased pressure and the alveolar epithelia 
undergo fatty degeneration. Thus the interalveolar and inter- 
infundibular septa gradually become thinner, the interstices 
between the yielding elastic fibers become larger, until finally 
the interalveolar and later also the interinfundibular septa dis- 
appear entirely so that neighboring alveoli become confluent 
to form a common cavity. 

Tt is believed in human medicine that pulmonary emphy- 
sema may be produced by a primary injury to the elastic lung 
tissue due to inflammatory toxic processes. 

If this process goes on in the lungs it leads to a successive 
decrease of elasticity, hence the lungs will increase their size 
with difficulty during respiration and also decrease it with 
difficulty in expiration, so that a gradual increase in the volume 
of the lungs is produced. The obliteration of a portion of the 
pulmonary capillaries which bring about the exchange of gases, 
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leads to a decrease of the respiratory surface, to an increase 
in pressure in the pulmonary artery and consequently to a 
hypertrophy of the walls of the right side of the heart. The 
decrease of elasticity and the diminution of the respiratory 
surface cause dyspnea which is particularly manifest in ex- 
piration. Deficient ventilation of the air passages, and changes 
in the lesser blood circulation predispose the animals to 
bronchial catarrh. 


Anatomical Changes. The lungs appear larger, softer and 
less elastic (more like an air-cushion) and in consequence of 
the diminished blood-supply also paler than normal; their 
surfaces frequently show the impressions of the ribs (this is 
important from a forensic standpoint). The changes are most 
marked toward the inferior and posterior borders. The 
diaphragm appears raised posteriorly, the heart is covered by 
the lungs to an increased extent. The margins of the lungs 
are rounded off, individual air vesicles can be recognized with 
the naked eye and between them sometimes larger air spaces, 
up to the size of a hazelnut. If cut into, the lung tissue col- 
lapses more slowly than under normal conditions and without 
erepitation; the cut surface is pale red and discharges only 
a small amount of foamy blood; small droplets of pus, which 
appear on pressure, point to the existence of bronchial catarrh. 
The enlarged lungs are lighter in weight than those of healthy 
animals. 


Stémmer has investigated the histologic changes and has ascertained that. 
the diameter of the alveoli is increased from a normal of 0.15 mm. to 1.5 mm., 
while the diameter of the interalveolar septa is decreased from 8 wu to 1-2 uw. The 
vessels are more straight, their lumen is narrowed, partially obliterated. The number 
of elastic fibers is decreased, the alveolar epithelia are in a state of fatty degenera- 
tion. Rindfleisch found in the lungs of man that new vessels are formed partially 
in place of those that have become obliterated; this change is brought about by 
a new-formation from branches of the pulmonary artery which enter into anastomosis 
with branches from the bronchial artery. The involuntary muscle fibers of the 
bronchial wall are increased. 


Hypertrophy of the right cardiac ventricle is found in 
advanced cases, in the most severe cases also dilatation with 
symptoms of general congestion. 

In senile atrophy of the lungs (atrophia senilis pulm.) the picture is similar, 
because the alveoli have become enlarged secondarily, ex vacuo, in consequence of 


tissue atrophy. Such lungs are, however, never enlarged. They are, on the contrary, 
smaller and there is no hypertrophy of the right side of the heart. 


Symptoms. With the usual methods no changes can be 
demonstrated in the lungs while the disease is in its stage 
of development. On close inspection one may recognize a minor 
change in the respiratory movements; the expiration is some- 
what prolonged and occurs with the auxiliary action of the 
abdominal muscles. In less well nourished animals one sees 
during inspiration a slight sinking in of the intercostal spaces 
and of the wall of the thorax in the cardiac region. The fre- 
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quency of respiration is at first not changed. The animals 
are, however, more easily tired during work, and they breathe 
then more rapidly; they show in short the symptoms of being 
short of wind even at this early stage. 

In a more advanced stage the dyspnea, however, becomes 
distinct. The ribs are now elevated strongly and moved for- 
ward, and there is strong passive sinking in of the intercostal 
spaces of the lower portions of the thoracic wall, also of the 
anterior aperture of the chest and of the flanks. Expiration 
occurs under very strong auxiliary action of the abdominal 
muscles and the formation of a depression along the costal 
arches. The expiration is often double and is accompanied by 
an upward movement of the lumbar portion of the spinal column 
and by a shaking of the whole rump. The inspiration often 
also occurs in two stages (see Fig. 16). The respiration is 
usually somewhat accelerated. 

A lasting dilatation of the thorax progresses in like degree 
with the gradual dilatation of the lungs. The more prominently 
eurved ribs produce a barrel-shaped thorax, a picture which 
betrays the character of the disease on first sight. 

The percussion sound over the lungs is deeper and markedly 
loud. The increase in intensity is particularly marked over 
the inferior margins of the lungs, where a higher but duller 
sound is heard under normal conditions. The area of cardiac 
dullness becomes smaller or may disappear entirely. In severe 
eases one can also show by weak percussion that the posterior 
boundary of the lungs has been displaced backward and down- 
ward. (In healthy horses which are not overly fat one finds 
the posterior boundary of the lungs in the iliac line where 
it is crossed by the seventeenth rib, in the ischial line by the 
fifteenth rib; in the shoulder line by the eleventh rib; and 
it passes into the lower horizontal boundary in the seventh 
intercostal space; in emphysema of a high degree, however, 
the lungs reach to the eighteenth rib in the iliac line, to the 
seventeenth rib in the ischial line, and to the twelfth or four- 
teenth rib in the shoulder line. [See Fig. 15].) 

Weak vesicular breathing is heard often, together with 
rales, rhonchi or whistling which may become apparent only on 
deep inspiration. The exacerbations of the existing bronchial 
eatarrh, which are not infrequent, produce strong and frequent 
adventitious sounds and, in that case, the vesicular breathing 
is usually accentuated and rough over circumscribed areas. In 
this stage the symptoms of heaves are marked. 

Cough is due to a more marked bronchial catarrh and 
usually occurs in a somewhat more advanced stage of the 
disease. It is weak in more pronounced cases of emphysema 
on account of diminished pulmonary elasticity, short, and as 
a rule, dull. 

The apex beat is frequently somewhat accelerated, the 
heart sounds are weakened, the second pulmonary sound is 
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commonly somewhat accentuated (felt in the median portion 
of the left lower thorax in the third intercostal space). Transi- 
tory signs of cardiac weakness may come on, particularly after 
hard work. | 

The respiratory difficulties increase markedly during work 
and this reduces the work-value of the animals correspondingly 
with the advance of the disease, when the signs of shortness 
of breath become very marked. 


Fig. 15. Displacement of the posterior, lower boundary of the lung in chronic 

emphysema. The anterior finer line -indicates the normal boundary which at C 

goes over into cardiac dullness; the heavier line indicates the boundary of the 
enlarged lung. The figures indicate the numbers of the ribs. 


The investigations of Richter and Schmidt have shown that shortness of breath 
produced by chronic alveolar pulmonary emphysema, particularly during exercise, 
brings about an elevation of temperature which will return to normal only after 
two hours. Half an hour after the exercise the temperature may still be 38.9° C. 


Disturbances of nutrition and permanent circulatory dis- 
turbances appear after the disease has lasted a long time. 
Animals which were previously fairly well nourished or even 
fat gradually become emaciated; edema appears in the subcu- 
taneous alveolar tissue, in consequence of cardiac weakness. 
Transitory cardiac weakness without edema may occur in an 
early stage, especially after severe work, but it disappears in 
a few days if the patients are allowed to rest. 
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Course. Months, perhaps years, elapse until the disturb- 
ances in respiration and circulation point, even at rest, to 
material tissue changes. Holterbach saw severe shortness of 
breath appear forty days after a convulsive cough; it is not 
clear, however, whether this case was one of chronic emphysema 
of the lungs. The variable rapidity with which the disease 
develops is determined not only by the nature of the primary 
affection and by the degree in which it interferes with respira- 
tion, but depends also upon the manner in which the animals 
are cared for and used. Each physical exertion gives rise to 
excessively deep and accentuated respiratory movements, and 
also to transitory disturbance of the heart action, in conse- 
quence of which the disease process advances more rapidly. 
Under these conditions, and also because the animals catch cold 
or are kept in badly ventilated unhygienic stables, a bronchial 
ceatarrh is apt to develop which again tends to aggravate the 
condition. The disease naturally progresses more rapidly in 
horses which have come into the possession of poor owners, 
because of their diminished strength, where they are employed 
for hard work and are probably fed insufficiently. On the other 
hand, the emphysema usually develops very slowly in animals 
which are well cared for and are not exposed to overexertion, 
as is frequently the case in dogs, except those that are used for 
hunting. 

Decided variations in the course of chronic pulmonary 
emphysema often are observed particularly in horses; they de- 
pend upon the state of the bronchial catarrh which is usually 
present as a complication, and also upon the heart action. 
Every exacerbation of the bronchitis, no matter from what cause, 
or an accidental overexertion leading to transitory cardiac 
weakness gives rise promptly to rapidly increasing dyspnea, 
also to a displacement of the posterior lung border, which may 
go as far as the attachment of the diaphragm; acute pulmonary 
emphysema, rarely an interstitial emphysema develops and 
eauses the percussion note to become louder. If hygienic con- 
ditions are favorable, the previous condition is reéstablished 
gradually, sometimes in a few days, and the lung border may 
return to the former position. In this manner the periods of 
improvement may be explained which often are remarkable and - 
may even simulate a cure, if the animals are allowed to rest in 
the barn, if they are turned out to pasture or are given green 
feed. 

Usually true pulmonary emphysema is held to be an incur- 
able disease because the dilatation of the lung cells necessarily 
maintains the respiratory disturbances and thus aggravates the 
disease. 


Diagnosis. In a more advanced stage the disease can easily 
be diagnosticated, if the signs of enlargement of the lungs, of 
an increased air content, and a decrease of elasticity are pres- 
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ent. Early in the course of the disease it cannot be diagnosti- 
eated by the aid of physical methods, because the changes in the 
percussion sound or the displacement of the lung borders are 
too slight. In an early stage of the disease the presence of pul- 
monary emphysema is suspected,-if dyspnea (heaves) is notice- 
able during rest and particularly after motion, in cases in which 
eareful physical examination of the thoracic organs fails to show 
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Fig. 16. Pnewmograph of a horse with pulmonary emphysema. a, before injection 
' of atropine (marked dyspnea with double expiration); b, 15 minutes after the injec- 
tion of 0.05 gm. of atropine (dyspnea has disappeared) ; ec, 114 hours after the injec- 
tion; d, 17 hours after the injection (dyspnea again very marked). 


anything abnormal, if a reliable history and examination justify 
the elimination of preceding acute bronchial or pulmonary dis- 
ease or other affections with which dyspnea is associated. 


Temporary relief from dyspnea is often brought about by horse dealers by 
the internal administration of leaves, roots or seeds of plants containing atropine 
(Atropa belladonna, Datura stramonium, Hyoscyamus niger). Raitsits’ experiments 
made in the Budapest clinic have shown that these plants do not merely reduce 
the frequency of respiration, but also abolish the double period and the forced 
character of the respirations, so that it may appear perfectly normal, even in advanced 
eases. The effect is produced within fifteen minutes and lasts a whole day. After 
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the effect has vanished the dyspnea becomes more intense than previously. For the 
first few hours the pupils are dilated and fixed, in some cases the vision is disturbed, 
the frequency of the pulse is increased, the mucous membrane of the mouth is ab- 
normally dry, but attempts are made to hide this by applications of fat or oil. Sub- 
cutaneous injections of atropine (0.03-0.05 gm.) have the same effect, but this be- 
comes manifest in a few minutes and persists only for 1-3 hours (see Fig. 16). The 
relief of the dyspnea is probably due to the relaxation of the bronchial muscles, 
through paralysis of the vagus, and also to the cessation of bronchial secretions, 
because of which the air can pass more freely through the bronchi. 


Aside from its rapid development acute bloating of the 
lung is distinguished by the fact that it either comes on as a 
concomitant affection in acute disease of the lungs, or during 
hard work or after a long railroad transport, and that it dis- 
appears again after amelioration of the primary disease or 
during rest. It must, however, not be forgotten that the factors 
mentioned may also suddenly increase the symptoms of chronic 
emphysema or that their discontinuation may much improve 
the clinical picture of emphysema. Interstitial emphysema is 
characterized by a rapidly increasing dyspnea, without the 
possibility of demonstrating a displacement of the boundaries 
of the lungs, and frequently with the development of sub- 
cutaneous emphysema. Pneumothorax is characterized by a 
sudden onset, by a metallic percussion sound and by similar 
breathing sounds. 


Prognosis. It is impossible to prevent the progressive 
development of the disease; the prognosis therefore is un- 
favorable as to complete recovery. Since, however, the develop- 
ment goes on very slowly, the animals may occasionally be 
serviceable for years for walking and for pulling moderate 
loads. The degree of the diminution of the ability to work 
must be ascertained by actual tests. 

Every complication which appears during the course of 
the disease influences the prognosis unfavorably. This is 
particularly true of bronchial catarrh which is seen so fre- 
quently as a complication; its complete cure will be much re- 
tarded in consequence of the insufficient exchange of gases. 
Cardiac weakness is of similar unfavorable prognostic signifi- 


cance. 


Treatment. Good nutrition and appropriate work may be 
relied upon in the absence of any specific curative treatment 
to prolong the period of usefulness of the animals. Complica- 
tions which may arise, especially bronchial catarrh, must be 
properly treated (see page 66). ; ; 

The systematic administration of arsenic (0.1-0.5 gm. pro 
die) is generally indicated in affections of this kind which are 
characterized by an asthmatic condition. The beneficial effect 
of arsenic depends on its improvement of the nutrition. The 
authors have found intratracheal injections of strychnine use- 
less. Equally doubtful is the value of vergotinin (in teaspoon 
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doses), a mixture of veratrine, 3 gm., strychn. sulph. 2 gm., 
ergotine cryst. 0.1 gm. and glycerine puriss. 150.0 gm., of which 
horses are given a coffeespoonful daily, for four weeks. The 
dose is mixed with a small quantity of oats, and covered with 
bran and oats. The favorable action which has been reported 
is probably due to the improved hygienic conditions which are 
a part of the treatment (rest or at most moderate work, dimin- 
ished quantity of hay). Uhland injected daily 5-10 gm. of a 
1% solution of atropine and obtained only a temporary improve- 
ment (see page 109). Caution is indicated in the use of eserine 
or chloride of barium in horses with emphysema, since in con- 
sequence of contraction of the muscle fibers of the bronchi these 
drugs may increase the dyspnea and even lead to suffocation, 
as shown by the experiments of Raitsits. 


Literature. Bouley, Dict., 1878, V, 484.—Delafond, Rec., 1837, 243.—Gruter, 
Beitr. z. Kennt. d. Bronch. chron. des Pferdes, Diss. Ztrich, 1909.—Holterbkach, 
B. t. W., 1905, 425.—Richter, A. f. Tk., 1905, XXX, 576.—Schmidt, Naturf.. Vers. 
Dresden, 1907.—-Stémmer, D. Z. f. Tm., 1887, XIII, 93.—Heinzmann, Die Behandlung 
der Daempfigkeit d. Pferdes mit Vergotinin. Diss. Dresden-Leipzig, 1911. 


4. Interstitial Emphysema of the Lungs. Emphysema pul- 
monum interstitiale. 


Interstitial pulmonary emphysema consists in the accumu- 
lation of atmospheric air in the intra- and interlobular con- 
nective tissue of the lungs resulting from breaks in the con- 
tinuity of the alveolar walls. 


Etiology. Every considerable increase of the air pressure 
in the lungs, particularly if occurring suddenly, may directly 
lead to rupture of the alveolar walls. The advent of the con- 
dition is therefore observed frequently after convulsive and 
forced attacks of cough, in the course of acute bronchial 
catarrh, of bronchial croup, lungworm disease, also after the 
entrance of foreign bodies into the air passages, either acci- 
dentally or by aspiration. Pointed foreign bodies and lung- 
worms may cause air to enter the lung tissue not only through 
intermediation of convulsive cough, but also by injuring the 
bronchial or alveolar walls; overexertion of the abdominal walls 
in pulling a heavy load, in delivery, in vomiting or in efforts of 
animals which have met with an accident. Rupture of the 
alveoli may also be brought about by continuous bellowing, by 
forced expiration, in rapid running, in excitement, in railroad 
transportation, in falling or kicking (Arendt saw a ease of this 
kind in a horse), after traumatic insults to the chest, and finally 
very deep and labored breathing in any disease. Under these 
conditions, even the healthy lung tissue may tear but this takes 
place more rapidly, if the resisting power of the lung tissue is 
lowered pathologically, as in various lung affections, including 
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chronic alveolar emphysema. Cattle are particularly inclined 
to interstitial pulmonary emphysema, probably because of the 
peculiar structure and slight distensibility of their lungs. 


Michels, Detmers and, more recently, Royer, have reported on enzootic in- 
terstitial pulmonary emphysema in cattle, in certain parts of Holland and Belgium 
(Maastal). This condition, called asthma, subacute pulmonary emphysema, pneu- 
matosis bovum, probably had its cause in the catarrhs due to cold, which are fre- 
quent in these regions, also in the fog which is very dense during certain seasons 
and has a peculiar smell; it is possible that the fog and also irritating substances 
suspended in it, may give rise to deeper respiration and cough. The appearance 
of rales in the course of the disease, and the febrile rise of the temperature sug- 
gest an inflammatory origin. Joest suggests that the emphysema may be pro- 
duced by lungworm disease. Knese observed an enzootic of the affection, associated 
with bronchopneumonia, in a herd of cattle pasturing on new grass; symptoms of 
cold were absent, and no further cases developed after the animals had been 
moved to older pastures. 


Pathogenesis. If there are tears in the alveolar and bron- 
chial walls, the tendency of the lung to collapse continuously 
forces air into the interstitial tissue; the entrance of air is inten- 
sified during inspiration by the suction, and during expiration 
and on coughing by the increased intrapulmonary pressure. The. 
air which has entered the interstitial tissue is distributed in the 
form of very fine bubbles through the entire lung, the smaller 
air bubbles coalescing and forming larger ones. The air is 
moved toward the hilus, passes into the mediastinum and into 
the subcutaneous cellular tissue at the entrance of the chest 
from where it may spread over the entire body. 

The air which has entered the interstitial connective tissue, 
eauses the adjoining lung tissue to collapse, and thereby dimin- 
ishes the respiratory surface; in its turn this leads to dyspnea 
which is the more severe, the more rapidly it develops; at the 
same time the elasticity of the collapsed lung tissue is dimin- 
ished. The labored respiratory movements due to these circum- 
stances may call forth variable degrees of acute distension of 
the lung portions which are not collapsed. 


Anatomical Changes. Air bubbles varying in size from a 
nut to a fist, exceptionally also as large as a child’s head, are 
found beneath the pleura and in the pulmonary parenchyma; 
the smaller bubbles are often present in large numbers and 
densely crowded. Otherwise the pulmonary tissue may be 
healthy or it may show the changes of a primary basic disease. 
The connective tissue of the mediastinum, of the chest aperture, 
of the neck and the subperitoneal tissue, may occasionally like- 
wise contain air bubbles. 


Symptoms. The air which has entered into the interstitial 
connective tissue soon compresses the neighboring alveoli; 
hence the respiratory surface becomes correspondingly dimin- 
ished. In some cases the disease therefore sets in suddenly 
with dyspnea which progresses so rapidly that the animals 
sometimes are cyanotic and threatened by suffocation after a 
few hours. The percussion sound either remains normal or 
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is accompanied by tympanitic accessory sounds. In the presence 
of large subpleural air bubbles it may be purely tympanitic. 
The respiratory sounds, both in expiration and in inspiration, 
are occasionally accompanied by ecrepitant and cracking noises. 
In some eases, particularly in cattle, subcutaneous emphysema 
is developed subsequently and moderate pressure on the tense, 
but otherwise healthy, skin elicits crepitation; the percussion 
sound is in these places tympanitic. The subcutaneous em- 
physema develops not infrequently, especially in cattle; it forms 
at the upper opening of the thorax, on the neck, in the region 
of the shoulders and may occasionally increase more and more, 
so that the whole body becomes swollen and disfigured. Sub- 
peritoneal emphysema can be felt with the hand introduced into 
the rectum. Acute distension of the lung tissue is a frequent 


Fig. 17. Displacement of the posterior boundary of the lung in interstitial 
emphysema as a result of pulmonary tuberculosis. The dotted line indicates the 
normal; the continuous line the displaced boundary of the lung; d, dullness as a 
result of tubercular broncho-pneumonia. The figures indicate the numbers of the ribs. 


complication and is recognized by the displacement backward 
of the posterior lung border (Fig. 17). 

The condition is sometimes rapidly aggravated, so that 
the animals suffocate within one to two days, while in other 
cases even an extensive air infiltration disappears and recovery 
finally takes place after a considerable period of time. 


Enzootie, interstitial pulmonary emphysema of cattle, which seems 
most frequently to affect cows toward the end of gestation, usually com- 
mences with fever up to 41.5°C. The pulse is rapid and weak; digestive 
disturbances appear in the form of fecal retention with or without 
meteorism. At the same time or soon afterward dyspnea commences 
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and increases, very rapidly in severe cases, to attacks of suffocation, 
being associated with catarrhal sounds in the chest. Later, cutane- 
ous emphysema usually makes its appearance. The disease lasts 
a few days, sometimes it disappears in a few hours, in other cases it 
terminates rapidly in death or often the animals are slaughtered. Most 
losses are suffered in pregnant cows. 


Diagnosis. The disease may be suspected if dyspnea has 
been preceded by the factors enumerated above; it can, how- 
ever, only be diagnosticated beyond doubt when subcutaneous 
emphysema develops after the respiratory disturbances, and 
when other causes, such as injury to the upper air passages or 
to the esophagus, have been excluded, also in the presence of 
crepitation or crackling, possibly metallic sounds in both 
periods of respiration as well as synchronously with the heart 
beat; the cardiac dullness is sometimes obliterated. At its onset 
ee disease may be confounded with hyperemia or edema of the 
ungs. 

Acute edema of the glottis is differentiated by dyspnea 
associated with an inspiratory, whistling stenosis sound. 


Treatment. To prevent if possible the further escape of 
air, complete rest must be enforced and cough, if present, must 
be alleviated with narcotics. Subcutaneous emphysema does 
not call for any special treatment, because the escaped air is 
gradually absorbed spontaneously, provided that the tears have 
been closed; slight massage may hasten the absorption. Pune- 
ture must be avoided on account of the danger of infection. 
Hasenkamp, however, produced rapid recovery in a sheep which 
had become emphysematous all over the body by making a num- 
ber of small incisions into the previously cleansed skin. 


Literature. Bouley, Dict., 1878, V, 482.—Delafond, Rec., 1832, 243.— 
Demeester, Ann., 1859, 342.—Hasenkamp, D. t. W., 1909, 472.—Littinger, Zindels 
Bericht., 1880-1881, 67.—Knese, B. t. W., 1912, 804.—Royer, L’Echo vét., 1911, 368. 


5. Croupous Pneumonia; Pneumonia crouposa. 
(Pneumonia fibrinosa; Pneumoma lobaris.) 


Croupous pneumonia is an acute febrile disease with a 
typical course, associated with the occlusion of the alveoli of 
larger continuous parts of the lungs, with an exudate consisting 
of fibrin and blood corpuscles. It occurs under the influence 
of various infectious agencies. 


Croupous pneumonia is therefore not a uniform disease and can- 
not be differentiated sharply from catarrhal pneumonia, either etiolog- 
ically or anatomically. The reason is that causes and microorganisms 
which usually lead to croupous pneumonia, may also give rise to a 
bronchopneumonia. On the other hand, bronchopneumonia sometimes 
is associated with copious secretion of fibrin and involves large lung 
areas in a short space of time. 
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Etiology. Croupous pneumonia of domestic animals is 
caused without exception by an infection, whether occurring 
as a primary disease or whether it comes on as a complication 
in the course of specific infectious diseases. The infectious 
agents may be endowed with pathogenic properties from the 
start and may, after invading the animal’s body, at once produce 
an inflammatory process. Croupous pneumonia of this type 
occurs as a localization of certain specific infectious diseases 
(swine plague, horse influenza, contagious pleuropneumonia of 
cattle) and it appears more or less widespread according to the 
pathogenic characters of the particular causative microorgan- 
isms. Microorganisms which are morphologically and cultur- 
ally identical with such disease producers are found not uncom- 
monly as saprophytes in the air passages or in the environments 
of domestic animals without interfering with their health. If, 
however, the power of resistance of the organism as a whole or 
of the pulmonary tissue alone has been diminished by definite 
external influences or by other diseases, such microorganisms 
are enabled to penetrate into the organs of the body, to multiply 
in the lungs and to produce an inflammatory process in them. 
Their virulency may so increase that they are able to invade 
healthy animals without the auxiliary effect of external influ- 
ences. It cannot be denied, on the other hand, that microorgan- 
isms living as saprophytes outside or inside of the animal or- 
ganism may become pathogenic under special circumstances, 
and may be able to attack an animal the power of resistance of 
which has not been previously lessened. Such bacteria which 
have become pathogenic may lose their virulency in the dis- 
eased animal, or they may, on the contrary, retain it and 
spread the disease. 

It has been customary for a long time to consider as a 
disease sui generis, and to call genuine pneumonia, that form 
of croupous inflammation of the lungs which appears, after 
certain external stimuli or without them, as a primary disease 
which does not, however, manifest a distinctly contagious type. 
This form has been separated from other types of pneumonia. 
Such a separation of diseases, which differ essentially only in the 
virulency of the infective agents concerned, does not, however, 
appear justified either from a scientific or from a practical 
standpoint, particularly since we are unable to determine at 
the onset the further behavior of the causative microorganism 
as to its virulency. Croupous pneumonia of man furnishes an 
analogous example; it appears sporadically at one time, 
endemically at other times, though the causative microorganism 
is the same under both conditions. We have no proof based 
apon sufficient bacteriologic investigations that there exists a 
separate clinical picture of croupous pneumonia occurring in 
any other way except by localization of well known infectious 
diseases. 
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_ The occurrence of a genuine croupous pneumonia as a 
disease sui generis can therefore not be considered as an 
established fact. Croupous pneumonia of domestic animals 
develops in consequence of the localization of some known 
infectious disease in the lungs or in the course of a variety of 
internal diseases. 

It has been a much contested question whether horses suffer 
from any other genuine croupous pneumonia except influenza. 
Several authors (Roll, Friedberger & Fréhner, Siedamgrotzky) 
believe in the occurrence of a genuine croupous pneumonia 
aside from influenza; the former, as a rule, occurs sporadically 
in horses and in other species of animals and is usually not 
contagious in nature. Other authors (Lustig, Schiitz, Diecker- 
hoff, Cadéac) include all croupous pneumonia in horses under 
horse influenza. According to the view of the authors, so-called 
genuine croupous pneumonia in horses not infrequently shows 
such peculiarities in its appearance and course that the con- 
clusion appears justified that these are simply cases of influenza 
(see Vol. I). One can observe in all extensive epizootics of 
influenza, that while a variable percentage of the horses of a 
stable shows typical symptoms of influenza, others, even many 
under the same conditions, suffer from a typical croupous 
pneumonia. It has also been observed a number of times that 
a horse, apparently suffering from a croupous pneumonia, may 
have infected its neighbor, or even all of the horses of the 
stable, with a disease which later on led to the typical picture 
of influenza. It is indeed impossible to draw an exact line 
between alleged genuine croupous pneumonia and influenza. 
The occurrence of sporadic cases of influenza is likewise not 
rare. . 
Croupous pneumonia in horses is seen sometimes as the 
sequel of external influences (cold, inunctions in skin diseases, 
irritating vapors, smoke, exertions, tying the head high, throw- 
ing for operations, contusion of the thorax). These were the 
very cases which were cited as proof of the existence of a genu- 
ine croupous pneumonia. It must, however, be claimed for the 
majority of such cases that the nature of the disease is influenzal, 
and that external factors, such as eold, which formerly used 
to be considered as the exclusive cause of the disease are only 
of importance as predisposing factors. These external in- 
fluences act by lowering the resistance, to the influenza micro- 
organism, of the organism as a whole, or of the lungs in partic- 
ular. It cannot, however, be denied that these external influ- 
ences play a decided réle which may be of such importance 
that the disease would never have occurred without them. These 
external causes may, in infected stables, lead to a so-called 
croupous pneumonia, while they will simply produce a catarrhal 
or interstitial pneumonia in non-infected stabies, either after 
such external influences or without them; then there stitt exists 
the possibility that the influenza virus mav have fived in the 
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affected horse as a saprophyte and did not produce any noxious 
effect in the absence of a harmful predisposing factor. 


Experimenters have not been able to produce croupous pneumonia 
in domestic animals. Diirck, who succeeded a few times in producing 
croupous pneumonia in small laboratory animals by considerable ex- 
posure to cold, found in all cases bacteria as the direct producers of the 
inflammatory process. 


Secondary pneumonia is probably likewise due to the 
influenza virus and is sometimes seen after catarrhal influenza, 
epizootic laryngotracheal catarrh, strangles, hemorrhagic sep- 
ticemia and purpura hemorrhagica. It does, however, usually 
not show the course of a typical pneumonia. 

The occurrence of croupous pneumonia independently of 
pleuropneumonia in cattle is established beyond doubt; it 
develops usually after the invasion of bacillus bovisepticus 
(see Vol. I). It is also commonly observed as a foreign body 
pneumonia after the entrance of foreign bodies from the air 
passages or from the forestomachs, although it does not show 
a typical course in these cases and usually takes the course of 
a catarrhal pneumonia. 


The observation of Jensen, Buch and Kriiger have shown beyond a 
doubt that hemorrhagic septicemia of cattle also occurs sporadically. 
Sehiitz found ‘‘ovoid’’ bacteria in the affected lungs in croupous pneu- 
monia of cattle. Kruger demonstrated the presence of bipolar bacteria 
by inoculation experiments. Coulon and Olivier saw croupous pneu- 
monia in cattle in wet valleys; Cagny in steers which were kept in the 
open during cold weather. These affections, however, could not be 
transmitted by application of the expressed lung juice to the skin de- 
nuded of its epithelium, or by subcutaneous application with a vaccina- 
tion lancet. Nevertheless, the negative result does not exclude the possi- 
bility of pneumonia being caused._by. the bipolar bacterium, because 
sukcutaneous inoculation is not always successful even when lymph of 
animals is used which undoubtedly suffer from the pectoral form of 
hemorrhagic septicemia. 


Hogs suffer from the pneumonic form of swine-plague which 
often assumes a croupous character (see Vol. I). The cases 
of pneumonia observed by Bayer in Hungary probably belong 
to this type. Hemorrhagic septicemia which sometimes spreads 
from cattle to hogs may likewise form the basis of a croupous 
pneumonia if it does not end in death rapidly. Since bipolar 
bacilli with the morphologic characteristics of bacillus suisepti- 
cus occur in the buccal cavity, pharynx and nose of the hog, they 
may get into the bronchi with the feed, in greedy feeding or 
with accidentally inhaled foreign bodies, and may there cause 
a foreign body croupous pneumonia. ‘The observations of 
Passerini and Wyssmann prove that anthrax in hogs may lead 
to a ecroupous pneumonia; the latter may form the exclusive 
localization of the anthrax infection. 


Occurrence. U7 


The epizootic pneumonia which is rarely croupous in sheep 
is caused by bacillus ovisepticus (see Vol. I); the infectious 
pneumonia of anatolic goats (see Vol. I) is likewise due to 
bipolar bacteria; the cause of infectious pleuropneumonia of 
goats is unknown (see Vol. I). 

According to older statements (Roll, Trasbot, Boissiére, 
Renault) dogs were said to be frequently subjects of croupous 
pneumonia. These older statements, however, do not deserve 
much credence because the cases referred to were evidently 
distemper bronchopneumonias, which not infrequently involve 
whole pulmonary lobes. One may claim this with confidence, 
since the recent reports concerning croupous pneumonia of 
carnivora are very meager and the few cases published refer 
only to clinical observations. Distemper bronchopneumonia 
leads to only a partial formation of fibrinous exudate. 

Recently Lamar & Meltzer succeeded in producing a typical croupous pneu- 
monia in dogs by injecting pure cultures of Diplococcus pneumoniae deep into the 
bronchi. In the fatal cases, and also clinically, the disease was quite similar to 
pneumonia in man; but the non-fatal cases took an atypical course in so far as a 


typical fall of the fever temperature occurred as early as 36 to 48 hours, although 
the pneumonic process made further progress, 


According to Friedberger & Frohner cats suffer not in- 
frequently from croupous pneumonia. Whether this disease 
is identical with the cat epizootic observed recently by Gartner 
in Greifswald, cannot be decided definitely. The latter disease 
is, according to Gartner, caused by the bacillus pneumoniae 
felis, a microorganism belonging to the group of bipolar 
bacteria; the affection consists of an extensive necrotizing 
pneumonia, principally of the posterior lobes; it is sometimes 
accompanied by a hemorrhagie, fibrinous pleurisy. This bacillus 
is probably identical with one deseribed by Marx (bac. pneu- 
moniae tigris) and found in a tiger dead from hemorrhagic 
pneumonia (Gartner). Typical croupous pneumonia in the 
anatomical sense is also found in ecarnivora ill with glanders 
PCTGE.) a 

Rabbits suffer from croupous pneumonia after an attack of 
contagious rhinitis (see page 15), or this affection represents 
the localization of such an invasion. Stidmersen described a 
bacillus of the colon group as the cause of an enzootic pleuro- 
pneumonia of rabbits; Selter, one of the bacillus bipolaris 
septicus group (compare catarrhal pneumonia). 

Croupous pneumonia in fowls is seen in slow cases of fowl cholera. 


Jowett saw an epizootic pneumopericarditis in turkeys, which was caused 
by the bacillus bipolaris septicus. 


For details as to these affections due to bipolar bacilli 
the reader is referred to the first volume, dealing with infectious 
diseases. 


In man genuine pneumonia is produced by the Diplococcus pneumoniae 
(Pneumococcus) in the majority of cases, and the same bacterium not infrequently 
occurs in secondary pneumonia, either alone or in association with others. Occa- 
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sionally genuine pneumonia arises also through the activity of streptococci and of 
the Bacillus pneumoniae. In secondary croupous pneumonia the virus of primary 
infectious diseases have also often been found, such as those of diphtheria, influenza, 
typhoid fever. 


Susceptibility. On account of the great prevalence of 
influenza, horses are most commonly affected with croupous 
pneumonia, as far as domestic animals are concerned. It is 
not merely relatively but absolutely frequent among horses and 
follows in frequeney the colicky diseases. Younger, well 
nourished horses are most commonly affected; poorly nourished 
and overworked horses are less susceptible; young foals still 
less. Other domestic animals are affected more rarely or not at 
all by this form of pneumonia. 


Pathogenesis. The bronchi are frequent ports of entry for 
the infectious virus; microorganisms invade the alveoli of the 
lungs after having entered the bronchi accidentally, by being 
aspirated from the pharynx during inspiration, with particles 
of mucus, of drinking water or of food. On the other hand, a 
hematogenic infection is perhaps not an infrequent occurrence, 
the infectious material being absorbed into the circulation from 
intestines or pharynx; in favor of this mode of infection are 
the digestive disturbances which occasionally precede the 
symptoms of pneumonia, and also those animal experiments 
in which it was possible to produce a croupous pneumonia by | 
the subcutaneous injection of appropriate bacteria. In many 
cases a lymphogenic origin cannot be denied, the microorgan- 
isms being transported to the lymphatic apparatus of the 
pharynx, and from there to the bronchial lymph nodes and to 
the lymph nodes of the hilus of the lungs. In the lung tissue 
the infectious germs are disseminated, by their rapid multipli- 
cation, along the bronchial mucous membrane and to the alveoli, 
also by aspiration into the smaller bronchi and alveoli, but 
most largely through the lymphatic circulation after having 
been absorbed from the bronchial mucous membrane. Micro- 
organisms which have been earried into the lungs accidentally, 
by the blood or the lymphatic circulation, partly enter the 
alveoli and smaller bronchi, also partly invade the lymph 
spaces of the interstitial tissue and are then distributed sim- 
ilarly as in cases in which the infection proceeds from the 
bronchi. The usual multiplication of the bacteria in the ventral 
and cranial lung portions in animals, and in the caudal portions 
in man, appears to prove that the dissemination takes place 
mainly through gravity along the bronchial lumen; but this dif- 
ference and also the most frequent localization may quite well 
depend upon the mechanism of respiration and upon the flow 
of the lymph. 

The pneumonic process commences with marked engorge- 
ment of the affected lung areas, after which a fluid exudate, 
highly albuminous and mixed with many red blood cells, is 
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excreted into the alveoli and the adjoining small bronchi which 
thereby are deprived of air. At the same time the alveolar 
epithelia swell up and are in part imprisoned in the exudate 
which coagulates, forming a fibrin-net of variable density (red 
hepatization). As the hyperemia gradually diminishes during 
the succeeding days, increasing numbers of polynuclear leuco- 
cytes migrate (gray hepatization) which, because of their high 
enzyme content, cause the disintegration of the fibrin together 
with the other protein substances and the albumin of the cellular 
constituents of the exudate. In this manner they become respon- 
sible for softening and fatty degeneration of the exudate (yel- 
low hepatization), and finally for its liquefaction (resolution). 
On the other hand, from the first, the leucocytes ingest the red 
blood cells which break down immediately on leaving the blood 
vessels, also other formed elements as well as a part of the 
bacteria, and carry them into the circulation where the ingested 
cells are dissolved in greater part. The liquefied exudate which 
contains a great many split products of various protein sub- 
stances, is absorbed mostly into the circulation, and only a 
small portion of it is removed with the expectoration. 

A partial bacteriolysis of the bacteria is brought about by 
the lysins of the leucocytes and of the tissue fluids. The defense 
of the organism commences as soon as the bacteria begin to 
increase in the lung tissue, and continues steadily until finally 
the specific lysins (antibodies) have dissolved all bacteria; the 
lysins are formed through the action of the constantly produced 
endotoxins in the blood-making organs and especially in the 
bone marrow, and are transported into the pathological focus. 
According to the resistance of the bacteria, to the lysin-content 
of the organism, which may have been acquired by intrauterine 
transmission or under the influence of an earlier attack of the 
disease, and also according to the power of reaction of the 
blood-making organs, the complete disintegration of the bacteria 
is accomplished during the first few days, or from several to 
many days after the onset of the disease, or it does not occur 
at all. Although this solution proceeds in greater part in the 
blood stream, the liberated endotoxins enter the general circu- 
lation, together with the disintegrated products of the proteins, 
and give rise to fever which subsides by crisis or by lysis, ac- 
cordingly as the disintegration is rapid or gradual (Wolff- 
Hisner). Ifa portion of the bacteria happens to escape destruc- 
tion, they are dissolved after more lysins have been formed, 
and in this manner a renewed temperature-rise is caused. A 
permanent fall of the temperature is possible without the com- 
plete disintegration of all bacteria, if the absorption in the dis- 
eased focus is arrested. 

The bacteria which enter the blood stream during the entire 
period of inflammation, especially during the period of resolu- 
tion, or any bacteria which enter in consequence of a secondary 
infection, may in part escape bacteriolysis and are deposited 
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in organs, leading to inflammatory processes either immediately 
or through the agency of favoring circumstances. In pleurisy, 
which is a frequent complication, the pleura is affected either 
by continuity, or the bacterial toxins and the bacteria themselves 
reach the pleural surface by way of the lymph stream. It is 
possible that the bacterial toxins and the products of disintegra- 
tion of the exudate, which circulate in the blood, are deposited 
and may then, in certain organs, be sufficient to produce inflam- 
mation. Aside from such a bacteremia, a septicemia may super- 
vene in certain cases with permanent increase of the bacteria 
and of the secondary associated microorganisms in the circu- 
lating blood. } 

The disintegration of the protein substances, and particu- 
larly the endotoxins of the broken-down microorganisms, pro- 
duce an injury to the parenchymatous organs, primarily of the 
kidneys which eliminate these substances, and also of the heart 
muscle. The vasomotor apparatus is injured more or less, 
partly by the direct action of the products of disintegration, 
partly by the prolonged increase of function, but more partic- 
ularly when resolution is impending, at which time large 
amounts of products of disintegration are taken up into the 
circulation. The blood circulation is influenced adversely to 
a noticeable degree, by the diminution of the lung surface which 
intermediates the gas-metabolism, but this does not occur until 
extensive lung portions are deprived of air, inasmuch as the 
stimulating influence of the respiratory movements upon the 
pulmonary circulation is decidedly diminished, and the cireula- 
tion is slowed in the inflamed territory. 


Anatomical Changes. The anatomical changes become 
manifest in a large continuous portion of one or of both lungs, 
usually in the lower and anterior parts. The inflammation is 
rarely limited to the hilus-portion or to the caudal lobe, and very 
rarely the upper parts of the lungs are involved exclusively. 
During the stage of congestion (stadium hyperaemiae) the 
affected lung tissue is brown-red, of diminished elasticity, not 
infrequently containing hemorrhagic foci of variable size. 
When the exudate coagulates (stadium hepatisationis) the dis- 
eased part of the lung is enlarged, firm like liver tissue, friable; 
in water it sinks to the bottom. The cut surface usually is. 
finely granular, rather dry, at first reddish-brown (stadium 
hepatisationis rubrae); during the following days the color 
gradually turns grayish-red (stadium hepatisationis griseo- 
rubrae), then light-gray (stadium hepatisationis griseae), and 
the lung tissue becomes softer and less dry. With the gradual 
fatty degeneration of the exudate, a yellow color appears 
(stadium hepatisationis flavae). In accordance with the variable 
rapidity of the process, the cut surface may assume a mottled 
appearance like granite, patches with red hepatization being 
found with gray or yellow hepatized spots. The mottling of 
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the cut surface becomes more evident if the interstitial tissue 
is subject to gelatinous or cellular infiltration. It is found par- 
ticularly in croupous pneumonia of cattle and hogs; in cattle 
it may be mistaken for contagious pleuropneumonia (see Vol. 
I). After the exudate has become liquefied (stadium resolu- 
tionis), a reddish, rather thick fluid may be scraped from the 
cut surface, and is mixed with fine air bubbles and droplets 
of fat; at the same time the softness of the lung tissue is in- 
creasing. In the infiltrated area, microscopical examination 
shows the alveoli filled with a fine fibrin network, the spaces 
of which contain leucocytes and numerous red blood cells, 
especially at the beginning. During resolution, one sees detritus 
and fat globules; the interstitial tissue shows small-cell infiltra- 
tion. In many fatal cases abscesses or necrotic foci are seen 
in the diseased areas. The catarrhal bronchi of the inflamed 
lung portions usually contain mucopurulent material, the, 
smaller bronchi sometimes are filled with fibrin-plugs or with 
fibrinous membranes. 

The visceral pleura over the affected pulmonary portions 
is almost always lusterless, cloudy or rough, and occasionally 
infiltrated with small hemorrhages. Not uncommonly a fibri- 
nous or serofibrinous pleurisy is found. The bronchial glands 
usually show acute swelling. The post-mortem examination also 
shows secondary changes, such as cloudy swelling and some- 
times fatty degeneration of the parenchymatous organs, 
especially of the myocardium and the kidneys. 


Symptoms. Except in very rare cases the disease begins 
with the symptoms of a febrile condition with sudden onset. 
The appetite, and in ruminants also rumination are diminished ; 
the former, however, is only rarely suppressed entirely. The 
patients stand listlessly and with drooping heads in front of 
the crib, smaller animals like to hide themselves and lie con- 
tinually on the floor. Frequently one even observes at this 
stage cough and an accelerated respiration. The temperature 
rises to 40-41° C. and above within half a day and in some 
patients chills and muscular tremors occur. In older and 
debilitated animals the temperature does not show a considera- 
ble rise, but the other general symptoms reach an intense degree. 
If, for some reason or other, the animal already had fever, 
the onset of pneumonia is indicated by a sudden aggravation 
of the general condition and possibly by an additional rise in 
temperature. 

After the fever has lasted from one-half to two, excep- 
‘tionally also from 3 to 4 days, changes in the percussion and 
respiratory sounds become manifest, which can now be watched 
in modifications characteristic for the disease. 

Percussion gives at first a somewhat dull sound, which 
assumes a tympanitic timbre usually on the second or third 
day, rarely earlier, and soon becomes purely tympanitic or 
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it may also become gradually less intense. The change in 
sound usually shows itself at first in the region behind the 
elbow and spreads from there backward and upward to an 
extent which varies from case to case. As the alveoli become 
more ‘and more consolidated, the tympanitic sound gradually 
changes into a dull tympanitic and later on into a very weak, 
dull sound. The area of dullness varies as to size and boundary 
line. It usually extends backward from the elbow and reaches 
to the middle or even to the upper third of the thorax. Usually, 
although not always, the upper boundary line describes a curved 
line, with the convexity above, or descending backwards (see 
Fig. 18). In cattle, the changed percussion note may be shown 


Fig. 18. Arched boundary of area of dullness in croupous pneumonia. 


also in the prescapular field, after the fore-foot has been pulled 
back. It remains unchanged for three to five days, when. the 
sound again assumes a tympanitic timbre, later on it becomes 
purely tympanitic and then gradually changes again into a nor- 
mal, loud, non-tympanitic percussion sound. The low, dull 
sound only rarely changes to the normal without having first 
assumed a tympanitic timbre. 

Deviations from the changes here described are observed. 
In affection of the deeper portions of the lungs the percussion 
sound may either remain normal or not change until later on 
after the inflammation has reached the external strata. 

If the consolidation of the upper boundary of the affected 
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area is confined to the deeper strata, one hears above the 
upper boundary of dullness a tympanitic sound which may 
exist for several days. If the deeper layers are consolidated 
in such a manner that they nowhere touch the wall of the 
thorax, but are separated from the wall by considerable por- 
tions of healthy lung tissue, one hears only a tympanitic sound 
during the whole course of the disease, and this changes into 
a normal percussion sound during the stage of resolution. On 
the other hand, the changes in the percussion note, which have 
been mentioned, sometimes are limited to the posterior and 
upper borders of the lungs (Fig. 19). 

During the initial stage of the disease auscultation reveals 
intensified and rough vesicular breathing on account of the 
swelling of the bronchial mucosa and of the accelerated respira- 
tion; even then high and ecrepitant rales may, however, be 
heard, especially during inspiration, indicating the presence 
of a serous, thick exudate in the alveoli and bronchioles. When 


Fig. 19. Croupous pneumonia with an atypical location. a, area of dullness over 
the most posterior and upper portions of the lungs; 6, area of a high, and c, 
area of a low tympanitic sound. 


a tympanitic or weak percussion sound is audible, bronchial 
respiratory sounds are usually heard, and frequently also 
metallic rales which usually disappear promptly; during resolu- 
tion, crepitation and rales reappear, and gradually vesicular 
breathing becomes manifest. If the area of dullness becomes 
larger and the lumen of the smaller bronchi also becomes filled 
with an exudate there is usually an absence of all breathing 
sounds. Even in these cases, vesicular breathing can usually 
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be heard at the borders of the dullness or higher up, where 
the hepatization frequently involves only the deep lung por- 
tions, and from these the bronchial respiration is transmitted 
by the air-containing tissue, in contrast to the lung portions 
which are situated more centrally and are wholly infiltrated; in 
these the smaller bronchi often are filled with exudate and there- 
fore prevent the transmission of bronchial respiration to the 
surface of the chest. It may occur also that bronchial breathing 
can be made out only in certain places during expiration or 
during deep breathing. These modified respiratory sounds 
usually can be discovered only by repeated systematic physical 
examination. This fact, and perhaps the circumstance that, in 
certain enzootics, the smaller bronchi are involved more fre- 
quently, may account for 
Trautmann’s assertion 
that bronchial breathing 
during hepatization, and 
rales during resolution 
of croupous pneumonia 
in horses are infrequent, 
while other observers 
claim the contrary; bron- 
ehial breathing could be 
heard in 75% of the au- 
thors’ cases. 

Of like significance 
as the bronchial breath- 
ing is the accentuated 
bronchophony which ren- 
ders groaning, coughing, 

Figo. 20. Fever curve in croupous pneumonia and the voice more audi- 
of Apert Crisis. Condderable inereate in the ble and Sonor. also 
pulse and acceleration in respiration occurred the stenosis sound which 
with the approach of the stage of resolution. is produced artifically by 

compression of both ary- 
tenoid arated The same is true for the tracheal percussion 
note on the thorax, if an assistant pereusses the pleximeter which 
is held firmly at about the middle of the lower border of the 
neck, while the examiner auscultates the thorax. According to 
Schindelka, Wirth and Babor, the short and sharp tracheal 
sound is heard clearly over purely pneumonic areas, as though 
it originated immediately beneath the ear; in healthy animals 
it is attenuated and indistinct as if coming from a distance. In 
the authors’ experience, this change in the tracheal sound in 
pneumonia is not heard in cases and at places where the condi- 
tions are not favorable for bronchial breathing to be heard. 

A rusty or saffron-colored nasal discharge is seen only 
in a minority of cases; it then comes on almost always before 
the beginning of hepatization and persists either only one or 
two days or until resolution occurs. <A saffron-colored nasal 
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discharge coming on later usually points to the development 
of new infiltrations. It is, however, a very valuable symptom, 
since it is frequently the only symptom in central pneumonia 
which may afford information concerning the cause of the fever 
and the nature of the disease. 

_ The respiration shows a normal costo-adominal type; it 
is, however, more or less forced and accelerated, according 
to the extent of the consolidation; the acceleration is least 
marked in horses in uncomplicated cases. Nieder saw Cheyne- 
Stokes respiration in a horse persisting for two days. Cough is 
present fiom the start; it occurs, however, only at long inter- 
vals or after external stimuli, for instance, after percussion. 
In the stage of hepa- 
tization it appears 
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first day to 39.5°-41° 


: d Fig. 21. Fever curve in croupous pneumonia of a 
C. and Bernas high horse. Lysis. Gradual increase of the frequency of 
with slight varla- the pulse and respiration with the approach of the 


tions during the _ stage of resolution. 

next days (febris , 

eontinua—see Figs. 20 and 21). Toward the end of the stage 
of hepatization, 1. e., toward the end of the first week, the 
temperature either falls rapidly within 14 to 1144 days (crisis 
—Wig. 20) or gradually with remissions in the morning 
and exacerbations in the evening, so that the animal is free 
from fever only after 2 to 5 days (lysis—Fig. 21). The fall 
in temperature is usually preceded by a change of the dull 
and low percussion sound into a tympanitic or loud sound. 


The temperature, which has fallen to normal or which is falling 
rapidly, may, in exceptional cases, rise again on the following day; 
it remains, however, high only for two days and then again goes down 
(perturbatio critica). Exceptionally the temperature may fall below 
normal, occasionally down to 36° C.; this occurrence, however, is like- 
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wise of short duration. The authors have seen intermittent fever in 
horses, aS a rule, in combination with other severe symptoms. 


The heart’s action does not go parallel with the fever; 
there is, on the contrary, a certain antagonism between the 
fever curve and that of the pulse beat. The latter is only 
moderately accelerated in the beginning, in spite of the high 
fever (in horses up to 50 per minute) and the pulse is tense 
and full. The contractions of the heart become, however, more 
frequent in the latter course of the disease, and at the same 
time less strong; the pulse becomes empty and small (Figs. 20 
and 21). This cardiac disturbance becomes the more marked 
the larger the affected lung territory and the more intense 
the infection. In the less severe cases the heart’s action be- 
comes again normal as soon as the stage of resolution is com- 
pleted; on the other hand, there may be arhythmia or 
allorhythmia of the heart; it is, however, usually of no signifi- 
cance even if it still exists during the stage of convalescence. 

The general condition and with it the appetite of the ani- 
mals varies a good deal from case to case. In milder cases 
the animals may ingest a normal amount of feed, though more 
slowly, during the whole course of the disease; others may re- 
fuse feed entirely during the course of the fever, and may 
show a considerable degree of listlessness and prostration. 
Sick horses and cattle usually remain standing during the whole 
course of the disease; ponies and the smaller domestic animals 
lie down a good deal; in the case of unilateral affection they le 
on the diseased side in order to permit the free expansion to 
the healthy lung. Horses rarely lie down, cattle somewhat more 
often in the later course of the disease when they are much 
fatigued; lying down has, in consequence an unfavorable sig- 
nificance in horses. In severe cases sweating appears shortly 
before death. 

The quantity of the urine-is often diminished during the 
stage of hepatization, and in consequence the specific gravity is 
increased moderately; with the beginning of resolution the 
quantity increases for a period of one to three days, the urine 
becoming lighter in color and of lower specific gravity, even to 
below 1010 (urinary crisis). For diagnosis and prognosis, the 
diminution of the chlorine, during the stage of hepatization, is 
of importance; it is due probably to a diminished ingestion of 
food, but principally to the destruction and absorption of or- 
ganic albumin into the circulation, where it takes up a portion 
of the sodium chloride in the blood plasma. The nitrogen and 
phosphorus elimination is increased, especially when the fever 
is about to go down and while the exudate is being absorbed 
(Siedamgrotzky & Hofmeister. Wissinger. Storch) indicating 
an increased cleavage of protein—and of nuclein compounds in 
the total metabolism and in the exudate in the lungs. 
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The blood of horses with pneumonia shows a moderate 
hypoleucocytosis at the onset or during the fever; it changes 
into a hyperleucocytosis during resolution. The increase in 
the number of white blood corpuscles is mainly due to an 
increase in neutrophile also in acidophile cells (Sturhan, 
Wiendieck, Meier, Franke, Gasse). The number of red blood 
corpuscles and the amount of hemoglobin are diminished in 
most cases of pneumonia during the course of the disease; 
the values are, however, materially influenced by the ingestion 
of water and feed. If water is refused for several days and 
a loss of water of the organism occurs in consequence, the 
number of red blood corpuscles and the amount of hemoglobin 
may be relatively increased, though absolutely decreased 
(Wiendieck, Wetzl). 


Deviations from the picture of typical and mild cases of 
pneumonia are not rare even in the absence of complications, 
but in such eases it is not possible to 
ascertain the cause of the atypical 
eourse. In stables with many 
horses one frequently notices that, 
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panitic, then dull sound, rales, 
sometimes indefinite breathing 
sounds), but they disappear after Ts,22, Fever, curve in roupons 
one to two days (pneumonia horse. 
ephemera sive abortiva). Such 
cases are noted particularly in horses which have recovered 
from the disease in the past. In other cases the inflammation 
is localized exclusively in the central portions of the lungs 
which are not accessible to physical examination (Pneumonia 
centralis). A high, continuous fever persists for several days; 
the difficult respiration, saffron-yellow or rusty nasal discharge, 
as well as the typical fever curve suggest the presence of 
croupous pneumonia. In cases of this kind the inflammatory 
infiltration may be discovered by means of the fluoroscope even 
in large animals. 

Fairly frequent are those cases in which the inflammatory 
infiltration spreads from the pulmonary portions that are first 
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affected to parts situated posteriorly and upward, or to the 
other lung (pn. progrediens). Under these circumstances the 
disease extends over a longer period, occasionally over several 
weeks, and the involvement of new portions of lung is indicated 
by elevations of temperature. 

Recurrences occur exceptionally in cases in which the 
process has subsided, the fever disappeared and resolution 
taken place. In such eases the animal is, after a few days, again 
attacked by fever and the signs of pulmonary consolidation 
reappear at the place where they were found originally, or 
at another portion of the lungs (pn. recidivans). 

The symptoms of croupous pneumonia vary also according 
to different species of animals. Horses present the picture 
described above. Elevation of temperature does not occur as 
rapidly in cattle as it does in horses; the acceleration of respira- 
tion is, however, more marked in the former than in the latter. 
Cattle frequently present a weak, painful cough which can 
easily be brought on artificially. Saffron-yellow or rust-colored 
nasal discharge is absent, but one may observe a whitish mucoid 
nasal secretion. Bronchial breathing is heard more rarely than 
in horses; vesicular breathing over the affected portions is 
more commonly weak or completely absent.. The duration of 
the disease is longer; it lasts from one to three weeks, until 
resolution occurs in eases of favorable termination. 

According to Gaertner’s observation, during an epizootic 
among cats, these animals frequently sneeze and have an 
abundant nasal discharge, which is at first seromucoid and be- 
comes purulent within two to three days. Masses of pus fill the 
nares, they move backward and forward during respiration, dry 
into crusts, often close up the nose and compel the animals to 
breathe through the mouth. The respiration is forced, often 
pumping, accelerated and accompanied by loud sniffing and 
snoring. Intense conjunctivitis is always present; it is at first 
serous then purulent. A weak, hollow and painful cough is 
heard in all cases. The temperature ranges between 39.5 and 
41.6° C. The animals are at first depressed and morose, later 
on apathetie. 

The affected animals usually die within three to six days, 
although exceptionally the disease may be prolonged to three 
weeks and more, and may then pass into recovery. 

In birds pneumonia produces malaise, want of appetite, 
accelerated and whistling breathing through the open mouth; 
also sensitiveness and increased warmth of the chest; cough with 
expectoration of viscid, grayish, occasionally bloody or saffron- 
yellow discharge. 


Complications are comparatively frequent in the course of 
croupous pneumonia. Cardiac weakness manifests itself in a 
pounding apex beat and in a weak to filiform pulse which may 
be increased to double the normal number or more per minute. 
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There is then also collapse, cyanosis, the veins are over-dis- 
tended and a venous pulse is noted. These circulatory disturb- 
ances are caused partially by the weakening effect of bacterial 
toxins on the vessel walls. 

Another very dangerous complication is suppuration or 
gangrene of the pulmonary tissue, particularly in horses. The 
advent of this complication is sometimes announced by a chill 
and by elevation of the temperature which may even have been 
falling; then there is continuous or remittent fever to the end. 
Disintegration of pulmonary tissue is announced unmistakably 
by the onset of signs of cavity-formation (tympanitic sound 
persisting long in a circumscribed place, possibly associated 
with metallic sounds and amphoric breathing’), and by the ap- 
pearance of a disagreeable 
sweetish smell of the ex- 
haled air. The symptoms 
of septicemia likewise be- 
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Pleurisy is seen com- 
paratively frequently; its 
occurrence as a complica- 
tion is, however, quite 
variable. Tenderness of 
portions of the thoracic 
wall situated over the af- 
fected pulmonary areas, 
in connection with con- Hee i 

: : Fig, 23. Fever curve in croupous pneumonia 
siderable acceleration of with co-existing fibrinous pleurisy in a horse. 
the pulse (Fig. Dey) some- Increased pulse frequency from the beginning 
fimes alone suggest the oc- 0% the disease. 
currence of a complicating pleurisy. Friction sounds are heard 
frequently or an abundant fluid exudate is formed in the thoracic 
eavity. The signs of pneumothorax (metallic sound, splashing, 
sudden respiratory difficulties) may occur in gangrene of the 
lungs. Fibrinous or serofibrinous pericarditis is observed more 
rarely and still more rarely acute verrucous endocarditis. 

Icterus is seen frequently in horses and is usually due 
to a simultaneous gastro-intestinal catarrh or to involvement 
of the bile duct, or then to hemoglobinuria produced by the 
virus of the disease (Neubert). The icterus is apt to become 
marked, especially after a severe or a septic infection. Fre- 
quently a moderate and transitory albuminuria appears in con- 
sequence of parenchymatous degeneration or of acute paren- 
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rarely from the beginning, which increases gradually. Hven 
in this case it is moderate (up to 0.2% of albumin), and usually 
disappears definitely with the fever. During resolution it may 
be associated with increased exfoliation of renal epithelia and 
excretion of leucocytes (Grossnickel). In contrast to Gross- 
nickel’s observation, the authors did not find that albuminuria 
is a constant accompaniment of croupous pneumonia in horses. 
Acute diffuse nephritis is rare, it leads to profound albuminuria 
and to the appearance of renal tube-casts; renal epithelia and 
occasionally also degenerated red blood corpuscles are seen. 

In some cases urticaria or an acne-like eruption exists for 
a few days. Frodhner observed an exanthema similar to food 
rash. Among other complications tendovaginitis is met with 
(in 4.26% of the cases in horses, according to Schneider) ; it 
affects the distal tendon-sheaths of the flexors of the fore-feet, 
and produces an exudate that is free from microorganisms 
(Schneider). Less frequent are: acute tendovaginitis and; 
arthritis of the extremities, laminitis in the horse, iritis, acute 
meningitis and encephalitis. In horses pneumonia is sometimes 
followed by purpura hemorrhagica. 


Course. Croupous pneumonia is one of those diseases 
which run a very typical course. The stages of inflammatory 
congestion, hepatization and resolution follow each other reg- 
ularly. In horses pneumonia usually reaches its climax toward 
the end of the first week, 1. e., on the fifth to seventh day; then 
all morbid symptoms usually disappear rapidly within one day, 
sometimes a little more slowly, so that the duration is at the 
utmost two weeks in all. The period of convalescence cor- 
responds to the intensity of the attack and usually leads to 
complete recovery. In other animals the course of pneumonia 
varies more or less (see page 128). 

Deviations from the normal course occur especially in 
eattle and swine, although they are not rare in horses. The 
sequence of the various stages remains the same, but the whole 
course may be of shorter or on the contrary of longer duration. 
Pneumonias caused by bacillus bipolaris or by external in- 
fluences rarely take a typical course and those caused by the 
bacillus named (in cattle, hogs and sheep) may lead, within 
a few days, to a fatal termination. Complications which may 
develop also produce more or less marked deviations from the 
typical course and sometimes stand so much in the foreground 
that the clinical picture of pneumonia becomes completely 
clouded. 

A fatal issue in consequence of suffocation may occur in 
very severe cases with extensive consolidation. Another cause 
of death may be grave degeneration of the myocardium. Cases 
with very severe infection lead to early and rapidly increasing 
prostration; usually toward the end of the stage of hepatization, 
the respiration becomes much accelerated and very forced, the 
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heart is rapid and thumping, the pulse small, filiform, finally 
imperceptible; the. mucosae become livid; there is finally a 
general perspiration and the animals fall to the floor.’ In the 
meantime symptoms of pulmonary edema have developed. 
Suppuration and gangrene lead to death in other cases, after 
pyemic and septicemic symptoms have made their appearance. 
An edema of the glottis may sometimes produce death by 
suffocation. 

A considerable number of cases of pneumonia is followed 
by a serous pleurisy; this must be suspected if dullness persists 
obstinately or even increases in the lower portions of the thorax 
and if more or less remittent fever is present. Severe pleurisy 
may cause adhesions of the pleura and this may lead to an 
asthmatic condition. 

Chronic induration of the lungs not infrequently persists. 
This is indicated by a long drawn out stage of resolution, some 
difficulties of respiration persist; there may be moderate fever 
and the dullness does not clear up completely. <A similar 
chronic process is sometimes developed in the neighborhood 
of a gangrenous focus, which may, even after weeks, produce an 
acute inflammation and cause death. A chronic pulmonary 
induration following upon acute pneumonic symptoms appears 
in horses and cattle tolerably frequently only in certain years, 
while in other years pneumonia rarely leads to this complication. 
The physical changes pointing to induration of the lungs dis- 
appear anyhow in a considerable number of cases 3 to 4 weeks 
after the fever has disappeared and the animals may be con- 
sidered completely cured from a clinical standpoint. 

In 0.4-2.8% of the cases occurring in the Prussian army 
the animals which had recovered presented after a few weeks 
the symptoms of paralysis of the larynx (q. v.).. (Twenty-four 
[77%] of thirty-one thoroughbred horses of a stud, which had 
suffered from pneumonia, subsequently developed paralysis of 
the recurrent nerve [Pld6sz]). 


Diagnosis. The typical form of croupous pneumonia can 
easily be diagnosticated in all species of animals. The sudden 
onset, a fever which is continuous for several days and falls 
either rapidly or gradually, the regular sequence of changes of 
the signs elicited by auscultation and percussion, recovery 
generally occurring in the second week of the severe affection, 
form a clinical picture which cannot easily be confounded with 
that of any other disease. None of the enumerated symptoms 
is of course characteristic by itself alone. Most characteristic 
is a rust or saffron-colored nasal discharge; however, this 
valuable symptom is often absent, even in horses. In the very 
first stage of the disease the cause of the fever is, of course, 
not obvious unless a similar affection has been observed pre- 
viously in other animals. Systematic temperature observa- 
tions among the animals in one barn will permit the early 
recognition of new cases, because changes in the percussion 
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sounds will reveal the nature of the disease on the day following 
the observation of fever. 

Errors of diagnosis may occur in pneumonia during the 
stage of hepatization, if a diagnosis has to be made on the 
basis of a single examination or if the disease is complicated 
by concomitant affections. One must think in this respect of 
pleuritis with effusion. Contrary to what is found in pneumonia, 
dullness is, in pleurisy, always in the lowest portions of the 
thorax, and in horses it is usually on both sides, the upper boun- 
dary being almost without exception a horizontal line; the resis- 
tance in the area of dullness is increased, breathing sounds can- 
not be heard at all or only along the upper boundary; the disease 
comes on slowly, fever is usually less high, the course of fever 
irregular, breathing first of the abdominal type and later on 
very forced; dullness decreases or disappears after animal has 
been laid down and vesicular breathing takes its place; in 
smaller animals the dullness changes with changes in position in 
such a manner that it always appears in the lowest place. When 
pleurisy and pneumonia are present simultaneously some diffi- 
culty as to differential diagnosis prevails because the con- 
solidated lung as well as the pleural exudate both cause dull- 
ness, while breathing sounds are often absent over the con- 
solidated portions of the lungs. Edematous infiltrations formed 
on the lower thorax or lower abdomen may give some clue to 
the existence of pleurisy along with pneumonia. In doubtful 
cases an exploratory puncture should be made with a hypo- 
dermic syringe. The procedure is perfectly harmless even in 
the presence of an exclusive pneumonia. Only a positive result 
of the exploratory puncture can be utilized for diagnosis, be- 
cause puncture may be negative even in the presence of 
pleuritic effusion. 

Catarrhal pneumonia may furnish similar physical findings 
as croupous pneumonia if a number of small catarrhal foci 
have become confluent and have formed one larger consolidated 
area. However, bronchial pneumonia usually follows an ex- 
tensive bronchial catarrh;. it progresses slowly and lacks a 
typical course. One should never forget that adult horses 
usually suffer from croupous pneumonia, young foals and dogs 
exclusively, or at least preferably, from catarrhal pneumonia. 
The differential diagnosis from contagious pleuropneumonia in 
eattle is very important. During the stage of hepatization the 
findings may be identical in the two diseases; hence a reliable 
diagnosis can then only be made under consideration of the 
course. Contagious pleuropneumonia comes on gradually in 
contradistinction to the sudden onset and cyclical course of 
pneumonia, and cases with a comparatively rapid course last 
several weeks. The possibility that the contagious disease may 
be imported must always be considered. Inflammatory edema 
at the entrance of the larynx or in other parts of the body in 
the same or in other animals, the simultaneous occurrence of 
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enteritis and the rapid fatal termination, point to a septic origin 
of pneumonia. 

Foreign body pneumonia may be confounded with croupous 
pneumonia. It is, however, usually distinguished by a slower 
development. Fever is often absent at the onset or is very 
insignificant, bronchial breathing is likewise missed. After the 
entrance of foreign bodies from the stomach into the lungs, 
changes of the percussion sounds and respiratory sounds are 
noticed at first in the region of the diaphragm, and disturbances 
of digestion generally precede the affection of the lung. 

In animals which are examined only after the fall in tem- 
perature, chronic inflammatory process, tumors, ete., must 
be excluded on the basis of a polyuria present, or of anamnestic 
data, and with the aid of an observation extending over several 
days. 

In horses tympanitic sounds in the neighborhood of the 
lower pulmonary boundary may also be referable to the colon; 
this can, however, be recognized easily because a tympanitic 
sound of the same pitch can be elicited also beyond the pul- 
monary boundary over the abdominal wall or even below the 
costal arch. 


Prognosis. The stronger the animal has been before the 
pneumonic attack came on and the more the latter conforms 
to the classical type the better is usually the prognosis. The 
course of the fever is of the greatest prognostic importance. 
If the temperature curve falls rapidly or gradually after a 
continuous fever of several days, a typical—that is, a favorable 
—course may be expected. Fever that has lasted over a week 
and has perhaps risen above 41° C. causes anxiety. A con- 
tinuous, though not high fever, during or after the stage of 
resolution, points to retarded or incomplete absorption of the 
exudate or to the development of a secondary pleurisy. 

The behavior of the pulse is of special importance. If, 
in the absence of a complicating pleurisy the number of pulse 
beats has risen to twice the normal, the pulse being at the 
same time weak, the prognosis is fairly unfavorable. It is 
also necessary to consider the extent of the inflammatory in- 
filtration; the chances for recovery decrease in direct propor- 
tion to the size of the consolidated territory. Hence, bilateral 
pneumonia is more serious than a unilateral affection. Devia- 
tions from the usual localization have a similar unfavorable 
prognostic significance. Slight albuminuria without cellular 
renal constituents in the urinary sediment indicates a severe 
infection but is of no importance otherwise. Central pneu- 
monia and the involvement of the upper parts near the vertebral 
column show a higher mortality. 

The age and nutrition of the sick animals must be con- 
sidered. In very old or debilitated animals a slowly developing 
pneumonia is observed, with moderate elevation of temperature, 
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yet with marked prostration (so-called asthenic or adynamic 
type), which is always very unfavorable in nature and which 
generally takes a fatal issue. 

Every complication diminishes the chances for recovery 
more or less; particularly unfavorable are: pleurisy with abun- 
dant effusion, pericarditis, diffuse nephritis; to a lesser degree 
fibrinous pleurisy or intestinal catarrh. Symptoms of gan- 
grene or suppuration of the pulmonary tissue point almost with 
certainty to an early lethal issue. 

It must finally be considered that sequelae may come on 
which will materially reduce the value of the animal. Since 
the advent of such sequele cannot be foreseen in the milder 
cases, the prognosis must always be guarded until the lung 
affection has entirely disappeared. 

The mortality varies in horses between 0-20% ; it is usually 
between 10-15% ; in milder enzootics much less. In cattle the 
mortality varies considerably more; sometimes all cases get 
well (Strerath, Coulon & Olivier, Gotteswinter) ; at other times 
a mortality of 40% has been observed (Kruger) and even more 
(Guillebeau & Hess). 


Treatment. The establishment of the most favorable — 
hygienic conditions, especially sufficient ventilation of the barn 
or sojourn in the open, is of the greatest importance in influ- 
encing the course and termination of the disease. Working 
animals must at once be taken off work, to be kept in a moder- 
ately cool, well ventilated place or in the open air during 
favorable weather, but they must be protected against rain and 
wind. Where there are larger numbers of horses, turning them 
out into a yard will influence those that are affected favorably 
and prevent the spread of the disease. Weak large animals, 
especially horses, should be placed in slings. They should be 
permitted to he down only at intervals and not more than two 
hours at a time. Rubbing of the body is beneficial and invig- 
orating to the patients. 

Since in acute febrile diseases the animals usually eat 
only juicy, dainty feed, herbivora should have fresh green feed, 
or if this cannot be had, good fresh hay, bran or flour mash 
perhaps mixed with some grains, also roots, beets, carrots, ete. 
If sick horses appear to prefer oats they should have them, 
mixed however with chopped vegetable roots. Carnivora should 
receive fresh milk, finely chopped boiled or roast meat, also 
strong meat-soups with one or more eggs. All food should 
be given in small but often repeated rations. The animals 
should frequently be offered fresh, but not too cold, water, 
also during the night, since the animals, and particularly the 
horses, are too weak to get to the suspended or otherwise placed 
water vessels. It is also advisable to clean the mouths of the 
sick animals with pure water before offering them food. They 
often take it then even if they appear previously to have no 
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appetite. Where aspiration is threatening on account of dis- 
turbances of deglutition, food and water may be withdrawn, 
and moderately or well nourished animals may be made to 
fast for a few days. Later on, however, these patients and 
those which are weak or emaciated must be nourished artificially 
(see page 138). The same procedure must be instituted with 
patients who entirely refuse to eat. Where water by mouth 
has to be withheld completely, water injections per rectum must 
be resorted to. 

Drugs can be dispensed with in all cases with a typical 
course. If the pulse varies only slightly from the normal, 
aleohol is indicated in small, often repeated doses (ordinary 
spirits), larger animals 25-50 gm., sheep, goats, swine 10-20 gm., 
carnivora 1-2 gm.; wine 14 quart down to teaspoon doses; cog- 
nac, carnivora 14 teaspoon. Sulphuric ether (10 gm., 5 gm., or 
0.25-1.0 pro dosi) may likewise be administered. If the number 
of pulse beats is increased to more than twice the rate, and 
also if they are weak, cardio- and vasotonic drugs are indicated. 
The most serviceable of these drugs is camphor, as ol. camph. 
according to F'rohner in tolerably large doses (for large animals 
20-50 gm., for smaller animals 4-10 gm., for carnivora, 1-2 sub- 
ecutaneously in one dose). The same results may be had with 
the much cheaper ol. camph. syntheticum (Frohner) used in 
similar doses. Caffeine (for large animals 6-8 om., for small 
animals 0.5 to 1 gm., subcutaneously every six hours) is likewise 
beneficial. (Gmeiner claims to have shortened the course of 
eases of pneumonia by the use of subcutaneous injections of 
caffeine.) Strophantinum purissimum Merck (horses 0.003 gm.) 
recommended by Regenbogen by subcutaneous injections in 
eardiac affections has not proved beneficial in the authors’ 
eases. It acts much better by intravenous injection (for horses 
up to 0.015 gm.—Dorn, authors’ own observation). For the 
purpose of subcutaneous injection strophantine must be dis- 
solved in enough water (6-10 gm.) in order to avoid necrosis 
of the skin (F'réhner) ; however, even if applied in this dilution, 
a painful infiltration at the place of injection, which lasts 
several days, cannot be avoided. Such swellings are likewise 
frequently seen after injections of caffeine. Digitalis prepara- 
tions to be used are: pulverized leaves of digitalis (for large 
animals 2-5 em., for smaller animals 0.5-1.0 gm., for carnivora 
0.05-0.3 for three to four days); also folia digitalis dialysata 
(for larger animals 5-15 ec. per os); further, digitalysatum 
Biirger (small animals 20-30 drops, subeutaneously). Accord- 
ing to the investigations of Salvisberg, digitalis preparations 
are destroyed in the stomach of ruminants; hence the proper 
preparations must be given subcutaneously or intravenously. 
It must not be forgotten that digitalis has a tendency to produce 
abortion in pregnant cows. The general use of the excellent 
preparation digalen (horses 5-15 ecc., cattle 20-30 ce., subcu- 
taneously or intravenously) is frequently prohibited by its high 
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price (Dorn) ; tincture of strophantus has been found unreliable 
(Regenbogen, Gmeiner). 

In the face of threatening cardiac weakness the proper 
preparations of digitalis must be given intravenously because 
then only can they produce the desired effect within a short 
time. 

If. disturbances of circulation have been brought about 
solely on account of a decreased tonicity of the arteries (see 
Vol. I) the effect of cardio-tonics may be augmented by intra- 
venous injections of physiologic salt solution or of Ringer’s 
solution (4-6 quarts for a horse). According to Wirth, sub- 
cutaneous injections of adrenalin may be repeated daily (4-6 
ec. for horses). The intravenous injection of larger amounts 
of fluid may become dangerous in the presence of cardiac weak- 
ness and may then lead to fatal edema of the lungs (authors’ 
own observation). 

Venesection, which was formerly practiced universally, may 
bring temporary relief in the beginning; it does not, however, 
influence the course of the disease at all, and is by no means 
devoid of danger, on account of decrease of the tonicity of the 
arteries. 

Fever does not, as a rule, require any special treatment, 
except in the presence of hyperpyrexia, when cold sponging, or 
irrigation or injections of cold water into the rectum may be 
indicated. However, cold douches should not be used during 
the cold season nor in very young or very debilitated animals. 
Of antipyretics the following may be used: antifebrin (15-30 
em. for large, 1-4 gm. for smaller animals, 0.1 to 1.0 gm. for 
carnivora pro dosi); phenacetin (the same doses) or antipyrin 
(the same doses). Lactophenin, which is much higher in price, 
may be given to smaller animals (0.5-1.0 pro dosi). With the 
exception of phenacetin or lactophenin these drugs must be 
used cautiously, since they may bring about collapse. The 
salicylates are indicated much less (acid. salicylicum, sodium 
salicylicum, salipyrin, salol, aspirin, dymal) since they often 
produce intestinal disturbances or irritate the kidneys. 

In croupous pneumonia of horses the intravenous injec- 
tion of salvarsan promises good results (Rips, Kirsten, Rein- 
ecke, Jakob, Bauer); it is used best in a solution of 2 or 3:30 
(Miessner, Reinecke, Bauer) which is prepared with 0.6% salt 
solution that has been sterilized by boiling, and cooled to 45-50° 
C. under aseptic precautions. It is then filtered, made alkaline 
by the addition of 5.7 ec. of 15% sodic hydrate and is injected 
in one dose into the jugular vein, through a suitable syringe 
with tube attachment which is 20 em. long (large horses receive 
3 gm., smaller horses 2 gm. of salvarsan). Rips & Neveu say 
that Neosalvarsan (4 gm. in one dose) is preferable because 
the solution does not need to be neutralized. It is prepared 
with 110 cc. of a 0.3% salt solution at about 25° C. (See 
Salvarsan treatment of pleuropneumonia in Vol. I.) 


Treatment. toy 


Formerly infectious pneumonia was often treated with 
Tallianine (10 ce. intravenously) which is very expensive and 
does not yield very satisfactory results. More recently Beck- 
hard recommends instead the cheaper Ozonal (Ozonized liquid 
turpentine) in intravenous doses of 10 ec. The turpentine 
preparations probably influence many cases of pneumonia 
favorably by stimulating the blood-making tissues and by caus- 
ing marked leucocytosis; this effect may follow their subcu- 
taneous injection with subsequent abscess-formation. Bouchet 
attributes the favorable course of an enzootic of croupous pneu- 
monia to systematic intravenous injections, twice daily, of 
peroxide of hydrogen (12 volume-per cent.) in doses of 20-90 ece., 
which produced frequent and labored respiration for the first 
10 to 15 minutes, repeated defecation, slight colicky symptoms, 
and were followed by a lasting reduction of the temperature. 
Inhalations of oxygen, as advocated by Eberlein & Toepfer, 
give rise to a transitory general improvement and cause a like 
diminution of the dyspnea. 

Delayed resorption may be stimulated by Priessnitz’ ap- 
plications and by diuretic drugs; of the latter we should use 
preferably acetate of sodium or potassium (25-30 gm. for large, 
3-10 gm. for smaller animals, 0.2-1.0 gm. for carnivora, two to 
three times daily) ; diuretin, theozin, theophyllin (for carnivora 
daily three times 0.2-0.5 gm.); iodide of potash (for large 
animals 10-20 gm. pro die per os) iodipin (for large animals 
30-50 gm. subcutaneously), fibrolysin (large animals 10 ce. 
every third day, dogs 2 ec. of the solution). The resorption 
of the exudate may be stimulated in protracted cases by punc- 
ture of the infiltrated lung with the hollow needle of an injection 
syringe; the procedure is similar to that used in exploratory 
puncture of the thoracic cavity. 

The repeated inhalation of atomized disinfecting fluids 
(solution of corrosive sublimate 1:2000-4000, 2 to 3% solution 
of carbolic acid or creolin) may diminish putrefactive processes 
in the air passages, but they cannot prevent putrefaction in the 
lung tissue itself after pulmonary gangrene has set in. Intra- 
tracheal injections of a 1% solution of carbolic acid (for horses 
60-100 gm. at one time) or of a creosote or formol solution (see 
page 67) are better adapted for the treatment of pulmonary 
ovangrene. 

When pleuritis is present, it calls for svecial treatment 

AY: 

: Bee ios (rheum, root of calamus, gentian, or their tinc- 
tures for smaller animals), artificial Carlsbad salt, hydrochloric 
acid with pepsin may be administered to stimulate appetite. 
Convalescent animals must be well nourished and not used for 
work until they have regained their full strength. Moderate 
exercise in the open is beneficial if the weather is favorable. 

Since croupous pneumonia is usually a localization of some 
acute infectious disease, such prophylactic measures as are rec- 
ommended for the particular infection, must be carried out. 
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Artificial Feeding of Sick Animals. The simplest and most practical method 
of artificial feeding of animals consists in the introduction of food stuffs into the 
stomach. It consists in its simplest form in pouring liquid food into the mouth 
from a thick-walled glass bottle or from an irrigator or funnel provided with a 
rubber tube, or, in smaller animals, from a spoon. Flour and bran gruels are 
well adapted for herbivora; milk, broth or flour soups, to which some glucose or 
eggs may have been added for carnivora. If difficulties of deglutition exist, and 
if attacks of cough come on this procedure must be abandoned and the liquid food 
must be introduced directly into the stomach by the aid of a stomach tube. 

Artificial feeding per rectum becomes necessary in those cases in which there 
exist great tenderness of the pharynx, great excitement of the animal during 
the introduction of the stomach tube, obstruction of the esophagus, intense inflam- 
matory processes of the stomach or small intestines, in short, in all cases in which 
the introduction of the stomach tube into the stomach becomes impossible or is 
contraindicated. Before food stuffs are introduced into the rectum, the fecal masses 
which are present must be removed manually or by irrigation with water one-quarter 
to one-half hour before the operation; a liquid food enema may then be introduced 
with an irrigator, thin mashy material with the aid of a rectal syringe. These 
substances must be warmed to body temperature; they must be introduced deep 
into the rectum, but without undue pressure. The early discharge of the nutritive 
material -from the rectum must be prevented by pressing the tail to the anus, or 
by the addition of opium to the clysma. It appears advisable to add to all 
nutritive enemas 1 to 2% of common salt, since this produces antiperistaltie move- 
ments, transports the food material higher up and also favors its general absorption. 
If nutritive enemas are used daily it becomes necessary to wash out the rectum 
once daily in order to remove decomposing remnants. The amount which may be 
introduced at one feeding, three to four times daily, is for small dogs and eats, 
10 to 40 ec.; for large dogs, 100 to 200 ec.; for small ruminants, foals and calves, 
200 to 400 ec.; for adult horses and cattle two to three quarts (Jacob). In con- 
sidering the composition of the nutritive enemas one must never forget that the 
mucosa of the large intestine can only change starch and saecharose into glucose, 
but does not possess any other digestive properties. It possesses, however, con- 
siderable absorptive power; it may therefore absorb, aside from water, salts, 
and glucose, also peptone, albumoses and other albuminoid bodies and small amounts 
of emulsified fat. Dogs can however, only absorb 4 gm. of fat daily (Ornstein). 
‘The following may therefore be said concerning the composition of nutritive enemas: 
Best adapted, at least for dogs, are nutritive enemas of milk, starchy glucose, 
and raw eggs (Ornstein); the amount of glucose should not be more than 2%, 
of starch 8 to 10% of the total amount. This enema is prepared in shaking starch 
with cold water and pouring this emulsion into boiling water so as to produce a 
uniformly gelatinized starch mash, to this is added grape sugar which has been 
dissolved previously in hot water; finally two to three eggs stirred with a little 
water and common salt are slowly mixed with the cooled starch paste under constant 
stirring to insure a uniform mixture. 

The artificial enemas which have been recommended by Leube for man may 
also be utilized; such are: peptone-milk enema (250 gm. milk, 60 gm. peptone) ; 
egg-milk enema (250 gm. milk, 3 eggs, 3 gm. common salt); starch-milk enema 
(60 gm. starch, 25 gm. milk); sugar enema (60 gm. glucose, 250 gm. milk) ; 
pancreas enema (50 to 100 gm. pancreas, 150 to 300 gm. milk, 30 to 45 gm. fat). 
A simple meat-pancreas enema is prepared by mixing finely chopped beef with 
finely chopped fat-free cattle or hog pancreas (3-1) to which mixture it is well 
to add some fat (30 to 40 gm. cod liver oil, previously emulsified with a few 
tablespoonfuls of 0.3% solution of carbonate of sodium); further, 6 to 10% of 
starch or a maximum of 2% glucose. In the treatment of valuable animals pancreatin 
may be used in place of fresh pancreatic tissue and the meat may be replaced by 
albumin preparations (peptone, meat-meal, roborat, tropon, kalodal). Ornstein’s 
experiments have shown that dogs are able to absorb milk from the rectum, and 
also blood serum of other animals (up to 20%); however, serum should not 
be used for longer periods than ten days, since it may produce hypersensitiveness 
(anaphylaxis—see serum disease). The digestion and absorption in the rectum of 
herbivora has not yet been studied experimentally with reference to the exact 
metabolism. 

Artificial feeding by subcutaneous injections of nutritive material must also 
sometimes be resorted to if disease of the large intestines prohibits the administra- 
tion of food enemas, or if these are expelled at once. The excellent investigations 
of Ornstein in dogs have shown that 150 ce. of blood serum to which 10 to 20% 
glucose has been added will be absorbed and assimilated, almost completely pro- 
tecting in this way 22% of body proteids against decomposition. It could also be 
shown that the intestinal mucosa is in some way concerned in the assimilation of 
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proteids injected subcutaneously, and that the.end-products of oxidation are different 
from those formed normally; the urine of animals fed by the parenteral route is 
characterized by a higher contents in calories. Liquid food is best incorporated 
in this way by an infusion apparatus, under low pressure and at body temperature. 
Heterogenous sera should only be used for a few days, in order to prevent the 
onset of anaphylactic symptoms. The use of homogenous serum is more to be 
recommended particularly in horses. According to Friedenthal & Lewandowsky, 
heterogenous sera lose their poisonous properties if heated for a considerable time 
at 58 to 68° C. Kalodal (phosphorous albumin) is considered non-poisonous on 
subcutaneous administration. Since fats are only absorbed in traces, their use is 
not to be recommended unless homogenous fats are used. Fluids which are to be 
injected subcutaneously must be sterilized; blood serum, if used, must be collected 
under aseptic precautions. Fats (oils, butter, lard) may be given in doses of 
50 to 70 gm. to larger, and in doses of 10 to 15 gm. to small animals; these doses 
are injected in several places under the skin and the procedure is repeated four 
times so that the daily amount is equal to about 300 or 50 to 120. The amount of 
blood serum mixed with 10 to 20% solution of glucose or of glucose solution alone. 
(10% glucose in physiologic salt solution) may be 200 gm. pro dosi in dogs, one 
liter in larger animals. Kalodol is injected into dogs in a 1% solution; 5 gm. 
of kalodol are dissolved in distilled water, the solution is sterilized and is then 
diluted with 500 gm. sterile physiologic salt solution. 

For intravenous feeding, at best only grape sugar dissolved in physiologic salt 
solution could be used, but it can only be injected in such amounts as will be 
retained in the blood (the normal average amount of sugar in the blood is 1%). 

In considering the importance of artificial feeding it must primarily be pointed 
out that artificial stomach feeding is the method which most nearly approaches 
physiologic conditions and which permits of the introduction of the largest number 
of calories. Large animals may be kept alive for weeks by this method, provided 
that the secretion of the digestive organs is not much below normal as is so often 
the case in grave acute infectious diseases. Rectal and parenteral artificial feeding 
ean, at best, only diminish the disintegration of substances that are stored up in 
the organism. It is insufficient to keep otherwise starving animals, especially 
larger animals, alive for any length of time. With rectal artificial feeding one 
can introduce in dogs only 100 to 150 calories, and a healthy dog, weighing about 
20 pounds, needs about 300 calories. By a proper combination of rectal and 
parenteral feeding smaller animals might possibly be kept in equilibrium for some 
time. In larger animals rectal and parenteral artificial feeding can only serve 
to retard malnutrition in diseases which do not last very long. The technical 
difficulties are also opposed to its use in general practice. In the rectal mucosa 
a catarrhal condition is easily produced if rectal enemas are administered daily, 
even if easily putrefactive substances, such as eggs, are not given for more than 
three days, and if glucose is given in a dilute, not too concentrated, solution, 
Abscess formation and cutaneous necrosis at the site of the application may occur 
after cutaneous injections in spite of all precautions; intravenous injections cannot 
be administered several times a day, even in larger animals. Intravenous injections 
of glucose solution, 80 to 100 gm. in two to three liters of physiologic salt solution, 
ean only be used occasionally to combat rapid*physical weakness. 
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Literature on artificial feeding: Friedenthal & Lewandowsky, D. t. W., 1899, 
440 (Rev.).—Jakob, W. f. Tk., 1904, 357.—Kroning, Z. f. Vk., 1901, 429.—v. Leube, 
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6. Catarrhal Pneumonia. Pneumonia catarrhalis. 
(Bronchopneumoma, Pneumonia lobularis s. insularis.) 


Catarrhal pneumonia is an inflammation of individual lob- 
ules or groups of lobules of the lungs, leading to an occlusion 
of the alveoli with desquamated epithelia and a cellular exudate, 
which usually develops by the continuation of a bronchial ca- 
tarrh into the corresponding lobules or simultaneously with 
bronchiolitis. 


Etiology. Those factors which may cause bronchitis or 
bronchiolitis (capillary bronchitis, see page 60) may all cause 
eatarrhal pneumonia, but there are special factors which are 
particularly prone to produce bronchopneumonia. The inhala- 
tion of very hot air, or air containing irritating gases, the en- 
trance of foreign bodies (fluids or solids) into the air passages 
“may cause bronchopneumonia, which may frequently terminate 
in gangrene, particularly if caused by foreign bodies. Foreign 
bodies generally get into the air passages by aspiration in swal- 
lowing, but they may also be inhaled in regular respiration. 
Wool threads (Dralle) and parts of nut cakes (Habicht) may 
in this manner be inhaled into the lungs of cattle, and if these 
animals are fed with cottonseed or ground-nut cakes there may 
be numerous cases of this kind. Bronchopneumonia seen in 
horses after chloroform narcosis also occurs in consequence of 
aspiration, if these animals receive solid food directly after the 
narcosis (Ducasse). In calves foreign-body pneumonia may 
develop after the forcible pouring in of liquid foodstuffs for 
the purpose of increasing the weight (see page 60). The ob- 
servations of Siedamgrotzky and Johne concerning an enzootic 
bronchopneumonia of cattle in the neighborhood of Freiberg 
are highly interesting. This form of pneumonia developed in 
consequence of the inhalation of smelter-smoke containing 
arsenic and it predisposes very much to the development of 
tuberculosis. 


According to Johne older horses not infrequently develop bronchopneumonia 
in consequence of long continued stay in the stable (‘‘stable-pneumonia’’), because 
a prolonged sojourn of this kind leads, through insufficient breathing, to an accumu- 
lation of the bronchial secretion with the subsequent decomposition of the collected 
masses; this again induces partial pulmonary emphysema, atelectasis and finally 
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bronchopneumonia. Bechmann, however, considers stable-pneumonia as a form ot 
croupous pneumonia (influenza). 


Parasitic worms (see page 72) are frequently, moulds 
rarely, the cause of catarrhal pneumonia. 

The great majority of cases of catarrhal pneumonia develop 
on the basis of an infection. The same organisms which cause 
croupous pneumonia may especially be active (Weichselbaum), 
particularly in very young, or on the contrary, in old debilitated 
animals. 

The bacillus bipolaris septicus may cause bronchopneu- 
monia, particularly in cattle. (According to Smith, the spo- 
radic pneumonia of cattle is a bronchopneumonia caused by the 
bacillus bipolaris). Bronchopneumonias are also often caused 
by bacillus pyogenes. However, this bacillus probably invades 
the lungs only secondarily and is able to display pathogenic 
properties there only if the bronchial mucosa has become pre- 
disposed at the time of the invasion or previous to it (Holth, 
Reisinger) in consequence of non-specific irritation (cold, inha- 
lation of dust, congestion of the lungs). Martens, Berstel, 
Schmidt and Lewek have described a bronchopneumonia occur- 
ring in Germany, either sporadically or enzootically, as an in- 
fectious disease sui generis, beginning with the symptoms of 
eatarrh of the upper respiratory passages (see page 50) and 
leading to bronchopneumonia in a portion of the cases. It can 
not yet be decided what is the relation between this affection 
and bronchopneumonia caused by the bacillus pyogenes, which 
was described more fully by Reisinger. Lewek found Gram- 
positive bacilli or Gram-positive cocci or both in the affected 
lungs. Prolonged transportation on railroad cars or on board 
ship, unhygienic conditions and colds play a predisposing role. 
The disease is particularly common in market cattle. In cows 
Miessner & Bartels observed a stable enzootic of broncho- 
pneumonia with necrosis and formation of sequestra; at the 
same time, necrosis of the liver and catarrhal mastitis. The 
necrosis bacilli were found in the necrotic foci and in the milk; 
they had probably localized secondarily in the bronchopneu- 
monic foci. Enzootic bronchitis in fattened cattle, described 
by Koudelka, is occasionally associated with bronchopneumonia. 

Bronchopneumonia caused by the bacillus pyogenes occurs 
also in hogs (Borges). The etiology of contagious broncho- 
pneumonia observed by Robert and Deich in dogs of every age 
is entirely unknown. Rabbits frequently suffer from broncho- 
pneumonia either in connection with contagious rhinitis or as a 
primary affection which is, however, caused by the same in- 
fectious virus (infectious pneumonia of rabbits). A bacillus of 
the coli group, described by Stidmersen (see page 117) likewise 
causes epizootic bronchopneumonia and catarrhal disease of 
the air passages in rabbits, so that the clinical picture is similar 
to that of contagious rhinitis. Frosch & Bierbaum found a 
specific microorganism, the bacillus septicemie anserum exuda- 
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tive as the cause of an epizootic purulent bronchopneumonia 
in geese. 

Bronchopneumonia often occurs secondarily, especially in 
young animals, in the course of acute infectious diseases. For 
instance in distemper in dogs, in hemorrhagic septicemia in 
sheep which was also known as sheep gilanders, in some cases 
of malignant catarrhal fever, in foot-and-mouth disease, in 
sheep-pox, purpura hemorrhagica, hog cholera; more rarely 
in chicken cholera. Tubercle and glanders bacilli, also ray- 
fungi may be the cause of catarrhal pneumonia. (For chronic 
eatarrhal pneumonia occurring in South Africa and there called 
‘‘ Jagziekte,’’ or ‘‘Hartslagziekte,’’ see Vol. I). 

Predisposition. Predisposing factors often play an im- 
portant role. Such predisposing factors are: very early, or on 
the contrary, very advanced age, cold, debility of the organism 
as it occurs in anemia, in grave nutritive disturbances, in ra- 
chitis, ete. These predisposing causes may, however, also be 
absent in infectious catarrhal pneumonias. 


Anatomical Changes. The inflammation is, as a rule, con- 
fined to certain foci, to individual lobules or groups of lobules; 
hence there are at first smaller, later on larger pneumonic areas, 
which may become confluent and form large consolidated terri- 
tories. These consolidated areas are usually in the neighbor- 
hood of the lower and anterior pulmonary margin. They are 
solid; not as firm, however, as in croupous pneumonia. The 
‘cut surface is at first flesh-colored, later on more and more gray- 
ish-red, and, when the course of the affection is very slow, yel- 
lowish or grayish-white and then dry. The cut surface is not 
granular; aside from catarrhal, there are also seen atelectatic 
foci, which.are a little darker, but airless, wedge-shaped, sunken 
in under the general surface and uniformly meat-like to the 
touch. Other portions are not uncommonly emphysematous and 
bloated. In cattle interstitial pulmonary emphysema frequently 
exists simultaneously. If the disease has lasted a long time 
one may see whitish or greenish purulent foci of various sizes 
in the consolidated areas, and in these Preisz’ pseudotubercle 
bacillus, or bacillus necrophorus, in hogs and cattle the bacillus 
pyogenes are found occasionally. In the course of pneumo- 
paratyphoid in hogs, the reddish-gray, slightly moist pneumonie 
areas contain hazelnut to walnut-sized caseous foci which at 
first are reddish-white and lardaceous, then grayish-yellow to 
ereenish-gray; the center is occasionally softened. The casea- 
tion is rarely diffused. Similar cheesy foci are found in the 
bronchial lymph nodes; there are usually cheesy changes in 
the intestines (Glaesser). 

The bronchi, especially the smaller ones, always contain an 
abundant mucoid or purulent, occasionally more caseous exu- 
date, which is discharged from the cut surface. The mucosa is 
reddened, loosened and swollen. 
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In consequence of serous and cellular infiltrations the inter- 
lobular connective tissue appears occasionally gelatinous or 
whitish; this is often the case in cattle, occasionally in hogs, and 
only exceptionally in other animals. The pleura frequently ap- 
pears healthy, occasionally somewhat roughened, at times also 
eovered by a fine fibrinous membrane. The bronchial lymph 
glands are in a condition of acute swelling. 


The microscopical examination of the bronchopneumonic focus shows dilata- 
tion of the blood capillaries, serous and round cell infiltration of the intraalveolar 
connective tissue; copious exfoliation of the fatty degenerated alveolar epithelia 
and, at times, polynuclear giant cells; numerous leucocytes and few red blood cells 
in the alveoli and occasionally fibrin-threads which are frequent in cattle. 


Symptoms. Catarrhal pneumonia is usually preceded by 
the symptoms of bronchitis or bronchiolitis; frequently the 
former manifests itself simultaneously with the latter. In the 
former case an aggravation of the symptoms points to the ad- 
vent of catarrhal pneumonia. 
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Fig. 24, [Fever curve in catarrhal pneumonia of the dog, terminating in recovery. 


When bronchiolitis is already present, an elevation of the 
temperature above 40° C. at once creates the suspicion that ca- 
farrhal pneumonia has developed following the primary dis- 
ease. This may be held with almost absolute certainty if the 
patient is very young or very old. The fever does not show a 
typical course; it is of a remittent type and disappears grad- 
ually after recovery has set in (Figs. 24 and 25). Catarrhal 
pneumonia of adult animals may, for some time or even up to 
the end, run its course without fever and without other grave 
general symptoms. 


{ 
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The respiration is accelerated and made difficult in direct 
proportion to the extent of the inflammatory process; dogs, 
more rarely other animals, blow up their cheeks with every ex- 
piratory movement (so-called labial breathing). The animals 
cough from time to time or continually; the cough is usually 
short, dull, frequently painful, and consequently the patients 
try to suppress it. One usually observes also an abundant nasal 
discharge. 

Percussion produces pain and frequently excites cough. 
Careful, attentive percussion reveals dull or very low sounds 
in circumscribed places of the thorax. These changes are usu- 
ally found above and along the lower 
pulmonary border, only exceptionally 
in the middle or upper third of the 
thorax. The percussion sound may 
have a tympanitic timbre at the boun- 
dary of the area of dullness or in other 
places. Small animals sometimes 
present the cracked pot sounds. 

Ausculation reveals a variety of 
eatarrhal sounds, sometimes in cir- 
cumscribed places, as a rule, below, at 
times over, the whole of the thorax. 
Sounding (metallic) rales have a 
special significance if they are pres- 
ent. In exceptional cases, if the lungs 
have become consolidated to a larger 
extent, while the lumina of the larger 
bronchi have remained open, one hears 
bronchial breathing in the area of 
dullness; as a rule, however, the 
breathing sounds are more or less 
weakened, because the bronchi are 
stretched by the catarrhal secretion. 

Fig. 25. Fever Curve in The pulse is accelerated, at first 
catarrhal pneumonia, of ‘the / tquite “strong;. later on ite becom 
dog with terminal collapse 
temperature. i weakened. 

The general condition suffers ma- 
terially in most animals, both on account of the fever, and on 
account of the respiratory difficulties and the tormenting attacks 
of cough. Small animals usually rest on the sternum. The 
appetite is diminished or entirely suppressed; sucking animals 
do not go to the mother. 
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Infectious bronchopneumonia of cattle follows, as stated, after infec. 
tious catarrh of the upper respiratory passages (see page 50) (accord- 
ing to Schmidt, in 50% of the cases). Three to four days elapse, ac- 
cording to Lewek, before catarrhal pneumonia develops; catarrh of the 
upper respiratory passages may, however, assume a slow, insidious course 
and may bring about pneumonia at any time (Reisinger). If this is 
the case the fever comes on suddenly, and dullness and bronchial breath- 
ing can soon be demonstrated over the anterior and lower portions of 
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the thorax. The fever may, however, disappear again within a short 
time; the appetite may improve, yet the signs of pneumoniec consolida- 
tion persist without influencing the general nutrition or the yield in 
milk. In this form the disease lasts about fourteen to eighteen days and 
reaches its climax about the tenth day; then the symptoms decrease and 
most animals recover completely (Lewek). Occasionally the course may 
be less favorable. In both forms interstitial pulmonary emphysema is 
not infrequently developed. 


Course. Catarrhal pneumonia follows a very variable course, 
in accordance with the variety of its causes. It develops very 
rapidly in some cases and may have assumed a considerable ex- 
tent within a few days; the development is slower in other cases 
and the course may extend over several weeks and even months. 
The fever subsides in favorable cases toward the end of the sec- 
ond or third week, or often even earlier; the cough becomes 
easier, moist, less frequent; the respiration less accelerated and 
forced, and complete recovery takes place. Renewed elevations 
of temperature may come on during the period of recovery; this 
is then due to the formation of new inflammatory foci. 

In other cases the disease takes a fatal termination, and the 
animals die from suffocation, cardiac paralysis, exhaustion, in- 
tercurrent pleuritis or pericarditis, or from profuse diarrhea, 
occasionally also from pulmonary gangrene or in consequence 
of a general sepsis. Again, in other cases there may remain a 
chronic pulmonary induration; the animals then suffer in their 
nutrition and from respiratory difficulties. Young animals are 
retarded in development under these circumstances. 


Diagnosis. The greatest difficulty is offered by the differ- 
ential diagnosis between catarrhal pneumonia and bronchiolitis ; 
a careful physical examination, however, often enables us to 
come to a definite conclusion. High fever, absence of vesicular 
breathing, and particularly dullness on percussion, speak in 
favor of ecatarrhal pneumonia. Catarrh of the bronchioles 
rarely exists for any length of time without the advent of ca- 
tarrhal pneumonia. Croupous pneumonia can be distinguished 
by its much more rapid development, its acute and cyclical 
course, by the extensive and strong dullness, the bronchial 
breathing which is frequently present over a wide territory and 
finally by its often favorable termination. Bronchopneumonia 
in-cattle can not be differentiated from pulmonary tuberculosis 
without any further study when it takes a somewhat pro- 
tracted course. In contradistinction to pulmonary tuberculosis, 
bronchopneumonia does not lead to severe emaciation, even 
after severe local changes, and the catarrhal sounds remain, as 
a rule, confined to the anterior and inferior portions of the 
thorax. 


Prognosis. The prognosis is the more unfavorable the 
younger or the older the animal. The poorer the state of nutri- 
Vol. 2—10 
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tion, and the higher the fever, the slighter are the chances for 
compiete recovery. The course is particularly unfavorable if 
the catarrhal pulmonary infection comes on during an acute 1n- 
fectious disease. Robert observed a mortality of 30% in epl- 
zootic bronchopneumonia of dogs; Deich, 50%; Schmidt re- 
ported 30% mortality in contagious pneumonia of market 
cattle. 


Treatment. The hygienic environment and diet should be 
regulated according to the same principles as were laid down for 
croupous pneumonia (see page 134). Sucklings suffering from 
lack of appetite must be fed with freshly drawn milk or with 
boiled‘milk cooled down to body temperature; two to four eggs 
may be added; eggs can also be given raw or mixed with warm 
wine soups. . 

To improve the bronchial catarrh inhalations may be prac- 
ticed (see page 66 and page 67); inhalation of oxygen might 
likewise be tried. Narcotics (see page 66) should be used only 
in the presence of tormenting, convulsive cough, and even then 
very cautiously. The regulation of the heart’s action requires 
special attention; the principles are the same as those laid down 
for croupous pneumonia (see page 135). Priessnitz’ applica- 
tions to the thorax may be useful. If a complicating pleuritis, 
pericarditis or enteritis is present, they should be treated suit- 
ably. 


Prophylaxis. If the disease is due to an infection, the ani- 
‘ mals which are still healthy should be removed to suitable 
quarters, preferably to some distant place; they ought to re- 
ceive a change of diet and water and disinfection should be 
practiced repeatedly. Newly bought cattle should be isolated 
for one week (Lewek). 


Literature. Berger, Z. f. Infkr., 1907, III, 101, 356.—Berstl, T. Z., 1893, 
49.—de Blieck & Berger, Vet. Jhb., 1906, 157W—Deich, S. B., 1903, 82.—Dralle, 
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153,—Habicht, B. t. W., 1906, 504.—Holth Z. f. Infkr., 1907, III, 155.—Lewek, 
Beitr. z. Kenntnis d. Erkrank. d. Luftwege u. d. Lungen d. Rindes, Diss. Dresden, 
1909 (Lit.).—Martens, B. t. W., 1906, 655.—Reisinger, Monh., 1908, XIX, 193 
(Lit.). Robert, S. B., 1894, 133.—Schmidt, 8. B., 1903, 79.—Smith, Vet. Jhb., 
1897, 95.—Stidmersen, Chl. f. Bakt., 1905, XXX VIII, 343, 595——Glaesser, D. t. W., 
1909, 514.—Die Krankheiten d. Schweines Hanover, 1912.—Koudelka, O. W. f. 
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Atelectasis of the Lungs. This occurs very frequently among 
domestic animals. Simader, who studiéd this affection in the Leipzig 
slaughtering house, found 15% of the slaughtered young pigs affected ; 
00% of sucking pigs; 7% of young goats; sucking calves, 13% ; young 
sheep, 16%. Atelectasis may be primary or congenital, or secondary 
and acquired. Congenital atelectasis is due to the fact that portions of 
the lung do not expand after birth and remain airless during extra- 
uterine life. Acquired atelectasis occurs if some bronchi become im- 
pervious (obstruction atelectasis) or if portions of the lung become 
pressed upon (compression atelectasis).. In both cases the air is ab- 
sorbed within a few hourg and the portions affected become void of air. 


Anatomical Changes. Ay, 


As a third form we may mention marantic atelectasis which also is due 
to a gradual absorption of the air out of the alveoli. Simader believes 
that atelectasis in food animals is a congenital affection. 

The cause of congenital and marantic atelectasis is usually an 
atrophic condition of the respiratory muscles due to fatty degeneration, 
lack of development, or due to various diseases of infancy (dysentery, 
polyarthritis, rachitis, rheumatism) ; not uncommonly atelectasis can be 
referred to insufficient physical exercise if the animals are kept con- 
tinually in the barn. Obstruction atelectasis usually occurs during 
bronchial catarrh, more rarely in new-born animals, in consequence of 
the obstruction of bronchioles by epithelial plugs, by mucus or by 
aspirated meconium. Compression atelectasis is usually caused by an 
accumulation of fluids or air in the pleural cavity, more rarely by 
voluminous tumors of the lungs or pleura. 

Anatomical Changes. The seat of atelectasis is usually in the 
upper portions especially the anterior lobes of the lungs. The atelectatic 
foci appear browned, sunken in under the surface of the lungs and 
wedge-shaped if they are due to a bronchial obstruction. Congenital 
atelectasis is characterized by its typical location in the apices, by a 
normal appearance of all bronchi, or at least of those in the neighbor- 
hood of the atelectatic focus, and also by the fact that the pleural 
covering does not appear folded. If a portion of lung has not been 
expanded properly, hyperemia occurs and soon a serous infiltration of 
the atelectatic focus (splenization) develops; the epithelia then undergo 
fatty degeneration and become desquamated; mucoid material collects 
in the bronchioles and leucocytes wander into the interstitial connective 
tissue (desquamative catarrh). The tissue elements which have under- 
gone fatty degeneration are absorbed and this is followed by marked 
atrophy which may progress to a degree that the two opposite leaves 
of the pleura finally touch (induratio). 

There exist no observations concerning the clinical symptoms. It 
is, however, probable that in extensive atelectasis disturbances of respira- 
tion and physical changes in the thoracic sounds may be found similar 
to those encountered in catarrhal pneumonia. Congenital pulmonary 
atelectasis must always be suspected when animals are apparently still- 
born. Atelectati¢ foci of lesser extent do not cause any symptoms at all. 

The significance of the lesion depends upon the underlying cause. 
Atelectasis is of a certain importance because it might be confounded 
with contagious bronchopneumonia of young animals and an inflam- 
matory process may be established secondarily in the atelectatic focus 
(usually bronchopneumonia, exceptionally croupous pneumonia), due 
to the action of non-specific microorganisms. Specific microorganisms 
may sometimes invade an atelectatic focus. (Hogs develop the pneu- 
monic type of hog cholera in this way.) 

The treatment of acquired atelectasis depends upon the cause. 
In congenital atelectasis one must attempt to stimulate respiration by 
massage of the heart (compression of the cardiac regions from both sides 
about fifteen to twenty times per minute), by artificial respiration 
(movements of the bent front leg upward and downward and then back- 
ward toward the region of the flank), the removal of mucus from the 
buceal cavity, rhythmical pulling out of the tongue, friction of the skin, 
instillations of vinegar into the nasal cavity, titillation of the nasal mu- 
cosa with a straw (Moussu). Hygienic measures, particularly proper 
breathing and proper care, are important from the standpoint of 
prophylaxis. 
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Literature. Junack, Z. f. Flhyg., 1906, XVI, 321—Simader, Ueber Lungen- 
Atelektase, etc., B. t. W., 1906, 445 (complete Literature).—Sachs, Atelektase an 
Schweinelungen und ihre Beziehungen z. Schweineseuche. Diss. Giessen, 1910. 


7. Enzootic Pneumonia of Young Animals. 


(Septic pneumonia of calves, lambs, kids, pigs, foals; enzootic 
bronchopneumonia of young animals, pleuropneumonia sep- 
tica [Ports], pneumo-enteritis septica [Gautier]; Per- 
kelsterbe, Ferkelhusten, Zementhusten, chronsche 
Schweineseuche [German] ; Bronchopneumonee 
infectieuse des veaux, des agneaux, des 
chevreaux [French]; pneumomte der 
neonate [Italian].) 


Enzootic pneumonia of young animals is an infectious pneu- 
monia, or pleuropneumonia, which occurs enzootically, and is 
usually ecatarrhal, not uncommonly catarrhal croupous, or 
purely croupous; it is caused by various bacteria, among them 
the bacillus bipolaris septicus and its varieties. 


Though some of the forms of pneumonia here enumerated have 
already been described in Volume I. as special diseases, the collective 
consideration in one chapter of all contagious pneumonias occurring in 
young animals cannot be avoided, because only in this manner is it pos- 
sible to do justice to the requirements of practice and also to consider 
those forms of contagious pneumonias which were not taken up in the 
other volume. 


Historical. Reports on the occurrence of a contagious pneumonia 
in young animals are found since the middle of the last century; but 
they received more particular attention since 1890. In 1886 Poels de- 
scribed the disease in cattle in Holland and claimed as its cause a bacillus 
similar to the bacillus of swine plague. These findings have subse- 
quently been confirmed by Jensen (1890), van den Maegdenbergh and 
Liénaux (1892). Perroncito, in 1885, described a pleuropneumonia of 
calves, occurring sometimes sporadically and at other times epizootically. 
He claimed as its cause an organism which he called micrococcus ambra- 
tus, a bacterium which is different from the bacillus bipolaris septicus. 
The exact etiologic position of the disease described by Perroncito has 
not yet been cleared up satisfactorily. 

Aside from those named, the following have studied the etiology of 
contagious pneumonia in young animals: Semmer (1888); Bongratz 
(1892); Stroese & Heine (1898); Grips, Glage & Nieberle (1904) ; 
Schreiber (1906) ; Pfeifer (1906) ; Hart] & Reisinger (1907) ; Ligniéres 
(1907) ; Berger (1907) ; J. Muller (1907) ; Jensen (1911) ; and Kovarzik 
(1912). 


Occurrence. Enzootic pneumonia of young animals occurs 
in all countries in which young animals are bred in large num- 
bers and it has been observed particularly in Holland, Germany, 
Denmark, France, Belgium, England, Italy, Switzerland, Rus- 
sia, Hungary and America. Most commonly affected are calves, 
lambs, young pigs, less commonly kids, and rarely foals. The 
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animals are, as a rule, affected during the first weeks of their 
lives, but even up to the sixth month and later. 

The disease has become of greater economic significance 
since it recurs annually again and again in spring and becomes 
more extensive as a barn enzootic, causing numerous deaths and 
retarding the development of those animals which survive. 


Strése & Heine demonstrated contagious pneumonia in 1 to 14%% of all 
young hogs slaughtered in the stockyards of Hanover (Simader claims, however, 
that these were cases of pulmonary atelectasis). Grips, Glage & Nieberle saw 
pneumonia in about 50,000 young hogs in Hamburg. 


Etiology. There is no uniformity in the etiology of the dis- 
ease. The bacillus bipolaris septicus (see Vol. I) or its varie- 
ties (bacillus vitulisepticus, ovisepticus, suisepticus, equisep- 
ticus) are frequently the cause of the disease. Galtier’s pneu- 
mobacillus septicus is probably identical with the former or- 
ganisms. 


Virulency. The experiments of Poels have shown that the inocula- 
tion of cultures of bacillus vitulisepticus into the lungs or the serous 
cavities of rabbits kills the animals within fifteen to thirty-five hours; 
ealves within twenty to sixty-six hours. Intrapulmonary infection is 
followed by a serofibrinous pleurisy, occasionally accompanied by lobu- 
lar pneumonia. Rabbits, guinea-pigs and mice die from septicemia 
after subcutaneous injection or feeding. Hogs, when artificially in- 
fected, sicken under symptoms similar to those of swine plague; other 
animals, occasionally even guinea-pigs (Jensen), develop suppuration 
at the place of injection. Dogs are resistant. The experiments of Gal- 
tier with his pneumobacillus septicus were positive in intrapulmonary, 
intratracheal, nasal, intraperitoneal, intraocular and subcutaneous injec- 
tions in calves, lambs, kids and hogs. Semmer, however, did not suc- 
ceed in spreading the disease to healthy calves by the nasal, intratracheal 
and intrapulmonary injection of pulmonary juice. Bacteria, which 
were not fully described, were cultivated from the affected lungs, but 
did not prove effective in Greve’s case; some other animals could not be 
infected. Similar were the (negative) results of Hartl & Reisinger in 
inoculating small laboratory animals with a pleomorphous bacterium 
similar to the bacillus bipolaris. After subcutaneous injections of this 
bacillus domestic animals susceptible to the disease did not usually 
become affected, though rabbits sometimes succumbed to a pneumonia 
(Stohr). The same observations have been made with reference to the 
bacillus suisepticus (Smith, Kitt) or to the bacillus bovisepticus 
(Marek). 


Several investigators found other bacteria, aside from the 
bacillus bipolaris as the cause of enzootic pneumonia in young 
animals. Poels, J. Miller and Schreiber observed an enzootic 
pneumonia in calves and young pigs, caused by a bacterium of 
the coli group. Poels & Berger described an enzootic pneumonia 
in calves and young pigs, caused by streptococcus pyogenes. Ba- 
cillus pyogenes may likewise occasionally produce enzootic bron- 
chitis and bronchopneumonia in young pigs and calves (Grips, 
Glage & Nieberle, Olt, Poels, Berger). The bacillus bronchio- 
litidis vituli described by Kitt is probably identical with the 
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bacillus pyogenes. Poels also ascribes the faculty of producing 
enzootic pneumonia in young pigs to a staphylococcus pyogenes 
and to a kind of streptothrix, which he has not described more 
fully. Finally Berger observed an enzootic pneumonia in 
ealves which was produced by bacillus pyocyaneus. 

The causal relation between enzootic pneumonia and varie- 
ties of the bacillus bipolaris septicus is now generally considered 
as being well established. Still, many authors do not believe 
that the other microorganisms mentioned are at all etiologic 
factors in the production of enzootic pneumonia and hold that 
they are present only secondarily, having invaded an already 
diseased lung. This view appears justified in those cases in 
which bacteriologic examinations were made only in an ad- 
vanced stage. However, other bacteria than the bacillus bipo- 
laris have been found in the absence of the latter in very recent 
cases (Poels, Berger, J. Miller, Kitt, Grips, Glage & Nieberle, 
Olt) and pneumonia has been produced with them in experi- 
mental animals by subcutaneous and by intratracheal injection, 
as for instance by J. Miller with a bacillus of the coli group and 
by Junack with a staphylococcus or a streptothrix organism. 

Several kinds of bacteria appear to be effective in some 
cases. Frequently, however, the presence of bacteria different 
from the bacillus bipolaris simply represents a secondary infec- 
tion, particularly when the disease has run a longer course. 
This furnishes the basis for further tissue changes which may 
so modify the original pathologic picture that it appears as if 
- we were dealing with a new disease (Holth). A secondary in- 
fection of the lungs may occur also in other enzootic diseases 
(pyosepticemia, dysentery of sucklings, white scours, strangles) 
and then give rise to numerous cases of bronchopneumonia (sec- 
ondary bronchopneumonia of sucklings). 


The Etiological Relation Between Enzootic Pneumonia of Young 
Animals of Various Species. Some incontestable clinical observations 
furnish the proof that enzootic pneumonia may occasionally be trans- 
ferred from the young of one species to that of another. Lambs were 
infected from hogs suffering from swine plague (Keleti, Pr. Vb.). 
Calves were infected from calves, kids or foals suffering from septic 
pneumonia (Perroncito, Sauer, Pr. Vb., 1905, 11, 17, Bass, Pfeil) ; Rithm 
& Schreiber likewise consider the spreading of swine plague to calves, as 
probable or of ealf-pneumonia to young pigs. In connection with the pos- 
itive inoculation experiments mentioned, and the biologic properties of ba- 
cillus bipolaris, these observations permit the conclusion that the different 
forms of pneumonia caused by it in -ealves, pigs, lambs and kids are 
intimately related or are produced by varieties of the same bacterium. 
The bacillus bipolaris appears to have adapted itself, in the majority 
of cases, to a certain species, so that only the young of the same species 
are susceptible to contagion. If, however, its virulency becomes in- 
creased, or if certain environmental conditions become favorable to 
microorganisms, it may spread to young animals of another species, and 
exceptionally to adult animals of this kind. (Pr. Vb., 1905, 1i, 17.) 
Young animals may also be infected from adults, as occurs in hem- 
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orrhagic septicemia of cattle, in swine plague and in hemorrhagic sep- 
ticemia of sheep. 


The same general rule might apply to pneumonia of the young 
caused by other microorganisms, but observations proving this are still 
lacking. 

The etiology of enzootic pneumonia of sucking foals has not yet 
been investigated; but the occurrence of this disease appears to be very 
probably due to some of the bacteria mentioned above. (Kutzbach 
observed an enzootic bronchopneumonia similar to that of calves among 
foals which had had an attack of strangles a few weeks previously. ) 


Natural infection occurs by sucking an unclean udder, 
through contact with straw, by licking the walls, through inges- 
tion of infected food, through inhalation of droplets of secre- 
tion, which are coughed up by sick animals, through the stump of 
the umbilical cord, through abrasions of the skin. Sick animals 
confined to a stable will spread the infection by expectorated 
bronchial secretion, by intestinal discharges which may contam- 
inate the floor, the straw, the feed remnants, the crib, and which 
may remain virulent upon the infected objects for a long time. 
The disease has, therefore, a tendency to become stationary in 
localities which have once become infected, unless prophylactic 
measures are carried out. The possibility of intrauterine in- 
fection, which was mentioned by Galtier, has received support 
by recent observations of Kovarzik. The importation of the 
disease into hitherto free herds is usually brought about by young 
or adult animals which have passed through the disease, yet 
have not fully recovered. The disease is not rarely spread to 
new localities by obviously sick animals or by the attendants. 
It is spread most easily by sick animals of the same species. 

The disease may make its appearance among animals which 
were heretofore free from the infection without importation 
from outside. If this occurs it must be assumed that the causa- 
tive microorganisms have been present as saprophytes and have 
for some reason acquired pathogenic properties or that the 
power of resistance of the sucklings has for some reason been 
diminished by external influences (breeding of thoroughbred 
stock). 

Certain external influences favor the infection or the ex- 
cessive multiplication of the microorganisms which live in the 
bodies of the young animals as saprophytes. These influences 
may assume such a great importance that the microorganisms 
would not be able to manifest a pathogenic action without their 
association. Mention is to be made of cold, staying in cold, 
drafty or poorly ventilated stables or barns, permanent keep- 
ing in stables. Accordingly the disease is more frequent during 
cold, wet, foggy seasons, also in herds in which the young ant- 
mals are not taken into the open air at all or but little. Other 
predisposing causes are digestive disturbances, especially at the 
time of weaning, diarrhea and rachitis, which is one of the 
most frequent causes in young hogs in some regions, next to 
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cold stables with cement floors. Excessive refinement in breed- 
ing also has a predisposing influence. 


Pathogenesis. Some of the pathogenic bacteria mentioned 
above, especially bacillus bipolaris, multiply, in certain cases, 
very rapidly in the blood of the infected animals, and thus pro- 
duce septicemia. If the latter does not lead to death in a short 
time some of the bacteria circulating in the blood become ecol- 
onized in the bronchi and the pulmonary tissues and bronchitis 
and pneumonia develop. In the meantime, the bacteria may 
have disappeared entirely from the circulating blood and re- 
main only in the organs where pathologic changes are estab- 
lished. Other bacteria, and also the bacillus bipolaris, may 
produce pneumonia without a preceding septicemia by gaining 
access to the lungs either with the inhaled air or through the 
blood-current. The localization of bacteria from the circulating 
blood or their dissemination with the lymphatic current may 
cause inflammation of the serous membranes of the thorax, par- 
ticularly if the bacteria possess a higher degree of virulence. 

Since diseased pulmonary tissue forms a good nutritive soil 
for various bacteria, saprophytic microorganisms living in the 
bronchi of otherwise healthy animals or in their neighborhood 
may multiply rapidly (secondary infection) and produce fur- 
ther changes. 


Anatomical Changes. These vary according to the several 
microorganisms and their variable degree of virulence, also ac- 
cording to the power of resistance of the affected animals and 
to the duration of the disease. 

Aside from those eases which run their course as a pure 
septicemia and which are not here considered, in its acute form 
the disease not uncommonly presents the picture of a septic 
pleuropneumonia. <A serofibrinous exudate is found in one or 
in both pleural cavities, the pleura being covered to an extent of 
several millimeters with loose, juicy, fibrin membranes, which 
are lusterless and studded with punctiform hemorrhages. The 
lung is uniformly dense, void of air, friable in its anterior lower 
portion ; frequently also to a oreater extent, a reddish-gray 
cloudy fluid may be scraped off the dark red- brown or grayish- 
brown, finely granular cut surface. The interstitial connective 
tissue appears uniformly serously infiltrated and forms yellow- 
ish, gelatinous, reticulated stripes of varying width on a red- 
brown or more grayish-brown background (marbled). Some- 
times one sees lymph vessels with coagulated lymph and a 
fibrinous exudate in the wider stripes (Liénaux). Of other 
changes occasionally met with may be mentioned gelatinous in- 
filtration in the neighborhood of the larynx and the pharynx, 
hemorrhages into the tissue of the pericardium and peritoneum, 
fibrinous pericarditis, acute swelling of the lymph glands, acute 
gastro-intestinal catarrh, sometimes ulcers in the abomasum 
(Beresow), cloudy swelling of parenchymatous organs, also, 
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according to Galtier, hemorrhages into, and fatty degeneration 
iof, the muscles of the rump, the extremities and of the heart. 
The anatomical picture in sheep and goats is sometimes similar 
to that of septic pleuropneumonia; in young pigs, however, to 
that of typical swine plague (see Vol. I). 

Very frequent findings in acute cases are bronchitis or bron- 
chopneumonia with or without a simultaneous pleuritis or peri- 
carditis. Individual lobules or occasionally whole lobes (espe- 
cially the anterior and median lobes and the anterior angle of 
the principal lobes) appear brown, purple or grayish-red, flesh- 
like, dense, non-crepitant when cut into.. The interlobular con- 
nective tissue appears occasionally somewhat swollen; the 
bronchi contain mucoid, gelatinous yellowish masses of secre- 
tion. The bronchial and mediastinal glands are markedly 
swollen. 

The chronic form presents a flabby pneumonic consolida- 
tion. Occasionally one finds in the affected pulmonary tissue 
purulent or caseous foci from pea to walnut size, in other cases 
dry, grayish yellow necrotic foci, sometimes also cavities as 
large as a fist. The pleure present the picture of a chronic 
fibrous adhesive inflammation. The bronchial and mediastinal 
lymph glands often show considerable chronic swelling and 
exceptionally contain dry foci up to the size of a lentil. 

Pneumonia assumes the form of bronchopneumonia sup- 
purativa if caused by bacillus pyogenes (Olt, Holth) or bacteria 
of the coli group (J. Miller). It is then characterized by a 
hght yellow suppurative condition of the small bronchi, in the 
middle of the hepatized or only atelectatic lobules. A gradual 
purulent liquifaction of lobules, inspissation of pus and adhesive 
pleurisy radiating from the bronchioles takes place in the 
further course of the disease. 

Kitt described a caseous bronchopneumonia in a young steer which was very 
similar to pulmonary tuberculosis, but differed from it in that there were no 
caseous foci in the connective tissue between the white yellowish caseous looking 
lobules; calcareous changes and cavity formation was likewise absent. The exudate 
in the bronchi contained exclusively the bacillus bronchiolitidis vituli (see page 149). 

Symptoms. The duration of the period of incubation varies 
a good deal according to the type and virulence of the patho- 
genic bacteria, and it can be determined only in cases with 
an acute course. 

According to Schreiber septic pneumonia occasionally appears on the second 
day of life; in other cases on the ninth to seventeenth day after infection. In 
contagious catarrhal pneumonia of young pigs Grave observed a period of incubation 
of ten to fourteen, rarely up to twenty-four days. 

The clinical picture itself varies a good deal. One can 
distinguish, generally speaking, an acute and a chronic form 
of the disease. 

The acute form is usually observed in very young animals 
a few weeks old at the utmost; it is initiated by a decrease 
in the lively behavior and in appetite, and by a febrile ele- 
vation of temperature up to 41° to 42° C. The respiration 
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is accelerated from the start and becomes more and more fre- 
quent, so that after a few days the number of respiratory move- 
ments may be 40-60 even 100 per minute. At the same time 
the respiration becomes forced, the animals spread their front 
legs, stretch their heads and neck; ealves and foals also dilate 
their nostrils. Cough occurs soon after the onset of the dis- 
ease; at first it comes on during exercise; later on also during 
rest and it becomes more frequent and more tormenting. 
Mucopurulent nasal discharge occurs in some cases. 

Pereussion and auscultation of the chest reveal the same 
changes as are usually found in bronchopneumonia (see page 
144). In some eases there are found in addition the signs of 
acute fibrinous or serous pleurisy or pericarditis. Exceptionally 
the disease may present itself exclusively under the clinical 
picture of acute pleurisy or pericarditis (Immelmann). 

The physical weakness increases rapidly during the course 
of the disease; the animals become unable to stand up and 
they succumb between the second, fourth, sixth day of the 
disease; often profuse and fetid diarrhea has set in. If, as 
occurs rarely, the animal remains alive the symptoms of the 
chronic form of the disease are developed. 

The chronic form is seen in somewhat older animals or 
in somewhat milder outbreaks; cough being the first obvious 
symptom of this form of the disease. It is at first infrequent 
and comes on only on rising or lying down or during exercise. 
Later on it becomes more frequent and weaker. In the mean- 
time, the respiration becomes more frequent and more or less 
forced. Rales and whizzing sounds, also purring are heard 
over the chest and in addition often the changes on percussion 
and auscultation as in the acute form. Fever is often present; 
but only of moderate degree. The general condition and the 
appetite may remain undisturbed, particularly in hogs; however, 
the appetite is, as a rule, diminished and the sensorium more 
or less depressed. 

Gradual emaciation becomes manifest in the further course. 
In this manner a chronic marasmus is established, which may 
terminate fatally in three to six weeks or only after one to 
two months. In the milder cases the condition gradually im- 
proves, the cough becomes less frequent, the nutrition better, 
and all symptoms entirely disappear, often however, only after 
several months. 

In some eases, apparently in those due primarily or secondarily to the bacillus 
pyogenes, itching and scabby eczemata, appear on the neck along the back, on the root 


of the tail, also swellings and abscesses in various parts of the body, which are, 
according to Schimmelpfennig, of unfavorable prognostic significance. 


Diagnosis. The exclusive affection of young animals and 
the enzootic occurrence of the disease are generally sufficient 
to lead to a correct diagnosis, and there is frequently besides 
the additional chance to make a post-mortem examination on 
one of the earliest fatal cases. The exclusive affection of calves, 
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lambs or kids distinguishes the disease from pleuropneumonia 
in cattle and from hemorrhagic septicemia of sheep and goats. 
The same is true of the differential diagnosis between con- 
tagious pneumonia of young pigs and typical swine plague 
which is caused by bacillus suisepticus alone, while in hog 
cholera the clinical and anatomic pictures are usually charac- 
teristic. A favorable course also speaks against swine plague. 
In doubtful cases the epizootical factors have to be considered. 
Contagious pleuropneumonia can usually be easily distinguished 
from pneumonia of calves according to the principles laid down 
in Volume I. An enzootic occurrence permits the exclusion 
of sporadic bronchopneumonia. Lungworm disease is usually 
seen in somewhat older animals after pasturing. The detection 
of worms, their embryos and ova in the coughed up sputum, 
or on post-mortem examination in the bronchi, establishes the 
diagnosis beyond doubt. Atelectasis of the lung must also be 
considered in the anatomical diagnosis (see page 146). The 
fact that calves and lambs hold their bodies stiff might lead 
to a confusion with tetanus; a more exact examination will, 
however, exclude such an error. 

The detection of the causative microorganism should be 
attempted in all cases by post-mortem examination and by 
bacteriologic tests of recent cases. 


Prognosis. It is usually quite unfavorable; however, con- 
siderable variations occur in various enzooties as to the morbid- 
ity and mortality, according to age, species and environ- 
mental conditions of the animals. Most of the animals which 
are affected during the first weeks of life perish and even 
those that remain alive are stunted in their development, and 
their raising does not pay. A complication of dysentery is par- 
ticularly unfavorable. The disease very often terminates fa- 
vorably in young pigs over one month old (Greve, authors’ own 
observation), and also not uncommonly in other animals; the 
recovery may, however, be apparent only and extensive indura- 
tions may persist in the lungs. 


Treatment. Medicinal treatment is not at all promising 
and its carrying out meets with great difficulties. Dietetic and 
hygienic regulations may, on the contrary, influence the course 
of the disease favorably (see page 134). Animals which are 
not very seriously ill often recover completely in a relatively 
short time, if they are kept permanently in the open air, which 
is possible even in winter, according to Kovarzik, when the 
weather is favorable. Less severe cases were cured also by 
prolonging the period of suckling, by generous feeding of the 
weaned animals, especially with milk; shearing sometimes has 
a good influence on the nutrition of less severe cases. 

Serum treatment may be of value in those cases of slight 
or moderate severity in which the origin can be determined by 
investigating the pathological changes, and especially through 
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the bacteriological examination of recent cases. Curative and 
prophylactic sera should be given subcutaneously, singly or in 
combination accordingly as the infection is simple or mixed; 
the injections are repeated as needed, once or several times a 
week, double the dose required for prophylaxis being selected. 
In veneral it is best not to count upon definite curative results 
from serum treatment, unless the hygienic conditions are im- 
proved as well; this treatment is therefore of subordinate im- 
portance. 


Prophylaxis. Prophylactic measures carried out energeti- 
cally permit the successful struggle against enzootic pneumonia 
of young animals; hence our main efforts must be spent in 
this direction. To prevent the importation of the disease, it 
is advisable not to introduce too young animals for breeding 
purposes and to subject newly bought stock to an isolation of 
two weeks and then to keep them together with other young 
animals only provided they are healthy and have not shown 
any suspicious symptoms (cough!). The animals should be 
bred and kept in as natural a manner as possible, in order to 
increase their resistance. In this respect it 1s important to 
keep the stables dry, to clean and ventilate them daily; the 
floors should be flushed with whitewash after cleaning, and then 
covered freely with bedding; the floors must be kept warm for 
sows with young and, in case of need (cement or stone floors), 
wooden floors may have to be laid. The young animals are 
to be kept in the open air, if possible in pasture, if the weather is 
favorable. The mother animals and the weaned young must 
receive suitable food and, particularly in hogs, the calcium- 
requirements need consideration. The weaning may be post- 
poned; excessive refinement in the breeding and inbreeding are 
to be avoided. 

If, in spite of precautions, the disease has made its ap- 
pearance, healthy animals should be separated from the sick 
and suspicious ones. The removal of the healthy animals and 
their mothers to another stable or another farm, ete., where 
there are no young ones is very desirable. Those animals 
which are to be transferred should be cleaned, especially on 
their extremities. The isolated animals should have separate 
attendants. If the disease has made its appearance to a limited 
extent, it is best to slaughter the sick and suspicious animals, 
otherwise they may be kept alive and isolated until they either 
recover or until their slaughter becomes necessary. Recovered 
animals should only be used for breeding purposes with every 
possible precaution, since they may become instrumental in 
spreading the disease. 

Stables, pens and runs must be disinfected thoroughly 
after the removal and burning of loose woodwork. Manure 
must be made innocuous by the use of chloride of lime. Stables 
for breeding animals, which have been visited repeatedly by 
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the disease, must be disinfected before the young ones are born 
(the procedure after parturition has been indicated in Vol. I). 

These measures usually make it possible to stop the spread 
of the disease and to prevent its occurrence. 


Protective Vaccination is of limited importance, at present, 
as compared with the hygienic and prophylactic measures, al- 
though it is impossible to decide definitely upon the value of 
the method, the many unfavorable results being probably due, 
in part, to a now critical employment of the vaccines without 
reference to the causal virus. The administration of protective 
vaccination is to be considered particularly in stock where the 
other prophylactic measures cannot be carried through or 
where their beneficial influence is to be supplemented. In order 
to insure satisfactory results, the nature of the causal virus 
must be determined for each enzootic by bacteriological ex- 
amination of recent cases, best in a well appointed laboratory 
and with reference to the pathological changes, and the vaccine 
must be determined upon accordingly. Since different strains 
of any bacterium may have different characteristics, it seems 
that only polyvalent protective vaccines are suitable for prac- 
tical use, and these seem to act reliably if the proper variety 
is used in a given case. The sera are employed singly or com- 
bined accordingly as the infection is simple or mixed. Various 
protective sera are employed to produce a passive immunity 
lasting two to three weeks; a more prolonged active immunity 
may be caused by means of bacillary extracts (vaccines) alone, 
or combined with immune serum (simultaneous vaccination) ; in 
some cases the passively immunized animals may be left in the 
infected stable. The immune sera are recommended generally 
in enzootics with an acute course, the bacillary extracts in 
simultaneous vaccination are preferable in slow protracted en- 
zootics. The active immunization of the fetus through that 
of the mother by means of bacillary extracts has not been found 
practicable. In infected herds, protective vaccination should 
be practiced immediately after littering, if possible before the 
first suckling. It is to be repeated in two or three weeks once 
or twice, or two weeks before weaning, especially if only im- 
mune sera are administered. 


The following specific remedies are to be considered (see the resp. chapters in 
Vol. I for particulars) : 


Septic pneumonia (caused by Bae. bipolaris) ; Polyvalent serum of pneumonia 
of calves (for calves 10 ce., for lambs 5 ce., for colts, 20 cc.); polyvalent, germ- 
free bacillary extract of septic pneumonia (for simultaneous vaccination with the 
above amounts of protective serum, for calves 5 ce., for lambs, 2 cc., for colts, 10 ce. ; 
during the 5th week of life it is given alone in amounts of 8, 3 and 15 cc.) ; Prophy- 
lactic serum for pneumonia (for calves 10 ce., for lambs, 5 ce., for colts, 15-20 ce.) ; 
curative serum for pneumonia (same doses); curative lymph for septic pneumonia 
(same doses) ; polyvalent serum for swine plague (5 ee. to young pigs); polyvalent, 
germ-free bacillary extract for swine plague (in doses of 2 ce. for simultaneous 
vaccination during the first days of life, with 4-5 cc. of prophylactic serum; 14 
days before weaning a further dose of 3 ec.); curative lymph for swine plague 
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(5-20 ee. to young pigs); Suptol (5 ce. to young pigs); Serum and vaccine for 
swine plague (simultaneous vaccination similarly as with the preceding prepara- 
tion). Human (a combination of prophylactic serum—B. suisepticus and B. 
pyogenes—and bacillary extract; newborn pigs are given 3-4 ec. subcutaneously; 
if necessary the injection may be repeated after 2 to 3 weeks; in any case 5 ce. 
are to be injected before weaning. The therapeutic dose is 1-2 cc. for 5 kgm. of 
body-weight, not less being given than 5cec.). Kovarzik saw favorable curative re- 
sults in several cases of septic pneumonia of calves after the subcutaneous injec- 
tion of serum of animals which had recovered from hemorrhagic septicemia (20 ec.), 
also of serum from healthy horses and of anthrax-immune serum. 


Paracoli-pneumonia; Polyvalent paracolon bacillus serum (to calves 20 ee., 
to lambs 10 e¢c., to colts 30 ce.). 


Colon bacillus pneumonia. Polyvalent colon bacillus immune serum; (dysen- 
tery, antidysentery serum) in similar doses as the preceding serum. 


Pyogenes-pneumonia; Pyogenes-serum in similar doses as above; Human 
(see above). 


Streptococcus-pneumonia; Polyvalent streptococcus serum (glanders serum) 
for colts in doses of 10 cc., 4 to 5 days later, bacillary extract of glanders (5 ec.). 


Literature. Becher, B. t. W., 1906, 696.—Beckhard, Ibid., 1906, 681.— 
Berger, Z. f. Infkr., 1907, IIT, 356.—Goldberger, B. t. W., 1906, 507—Goldmann, 
Ibid., 1906, 322.—Gotteswinter, Ibid., 1891, 884.—Greve, D. t. W., 1902, 491.— 
Grips, Glage & Nieberle, Die Schweineseuchen, Berlin, 1904.—Hartl & Reisinger, 
B, t. W., 1907, 197.—Holth, Z. f. Infkr,, 1907, Til, 155.—Immelmann, Pri oMe., 
1883, 46.—Jensen, Monh., 1891, II, 1—Kitt, Monh., 1890, I, 145.—Kutzbach, 
Pr. Mt., 1859, 159.—Ligniéres, Bull., 1907, 45.—Miiller, Kitts Bakterienkunde, 
1908, 254,—Olt, D. t. W., 1904, 325.—Pfeiffer, Vet. Jhb., 1906, 101.—Poels, Holl. 
B., 1887, 159; Z. f. Flhyg., 1905, XV, 278.—Pr. Vb., 1903 u. 1904, Il.—Proske, 
B. t. W., 1906, 506.—Rithm, W. f. Tk., 1906, 702.—Schimmelpfennig, Pr. Vb., 1904, 
II, 22.—-Schleg, S. B., 1893, 124.—Schreiber, Monh., 1907, XVIII, 299 (with 
literature on the septic pneumonia of calves, lambs and kids).—Stroése & Heine, 
D. t. W., 1898, 313:—Wittlinger, Pr. Vb., 1902, II, 23Akker, Die sept. Pleuro- 
pneumonie d. Kaelber. Diss. Bern, 1910 (literature).—Bohlz, Pr. Vb., 1908, II, 22.— 
Glaesser, Krankh. d. Schweines, Hannover, 1912.—Kovarzik, A. L., 1912, 210.—Pau- 
lat, Pr. Vb., 1908, II, 17.—Reimers, Erfahr. mit. d. Amwe. d. Suptol-Burrow. Diss. 
Leipzig, 1912. 


8. Mycotic Pneumonia. Pneumonomycosis. 
(Pneumonomycosis aspergillina.) 


Pneumoconiosis is a bronchopneumonia produced by 
moulds, which is followed, in birds, by mycosis of the air sae. 


Etiology. Moulds in the air passages are found most 
frequently in places where the temperature is somewhat lower 
and where fungi can remain permanently in contact with the 
air. They also form larger colonies in the presence of more 
abundant masses of secretion or decomposition products. One 
finds colonies of moulds in bronchiectasias, pulmonary cavities, 
exceptionally in bronchial catarrh. In all of these cases, how- 
ever, moulds live in the interior of the air passages only as 
saprophytes without attacking the living tissues and ,without 
producing pathologic changes in them (secondary mycosis). 

Only rarely can disease of the air passages be referred 
directly to a pathogenic effect of moulds (primary or true 
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mycosis). This appears to be the case after the inhalation 
of very great amounts of moulds. Moulds may display a 
pathogenic effect preferably in weakened individuals and in 
the presence of a catarrhal affection of the lungs. Schultz 
produced the disease artificially in birds by inhalation. Accord- 
ing to Folger, mould spores may also get into the lungs by 
embolic transport. 

Most common of the pathogenic moulds are species of 
aspergillus, especially aspergillus fumigatus and aspergillus 
nigrescens. The former still grows well at a temperature 
of 37°-40° C.; the latter at 37° C.; hence aspergillus fumigatus 
is considerably more dangerous (Schultz, Lucet). Aspergillus 
glaucus does not grow at body temperature and only forms 
larger colonies perhaps in the larger air passages, but it ecan- 
not penetrate into the tissues. Some species of mucor grow 
at 40° C. and also in the interior of animal tissues. 


The species of aspergillus form a colorless mycelium, from which arise straight, 
non-branching hyphe; these end free in a globular swelling, the columella, which 
carries numerous radially arranged sterigme, from which a single row of conidia 
is formed by constriction, which, in combination with the sterigme and the columella 
form the fruit-headlet (Fig. 19). The following species are pathogenic: 

Aspergillus fumigatus forms at the beginning bluish-green, later on ashy-gray 
colonies. The diameter of the semispherical or club-shaped columella is 8 to 20 y; 
of the conidia 2 to 3 uw. The sterigme rise more or less upward. 

Aspergillus nigrescens (asp. niger.) columella spherical and earries pure 
radially arranged sterigme, with blackish conidia. The mycelium therefore looks 
chocolate colored. 

Aspergillus glaucus; the hypha % to 1 mm. long possesses a elub-shaped 
columella with radially arranged sterigmez. The segmented conidia are grayish-green, 
the mycelium is of the same color (Fig. 26). 

Characteristic of Penicillia (brush-moulds) is an umbilliferous arrangement 
of the conidia bearers, which terminate in bottle-shaped cells, each one of which 
earries a chain of conidia (Fig. 27). Pathogenic penicillia have so far not been 
found in domestic animals. 

The fruit bearer in Mucorinae terminates in a spherical brown or black 
sporangium containing the spores. After rupture of the smooth membrane these 
escape into the outside world (Fig. 28). Mucor racemosus and mucor conoideus 
have heretofore been found in the air passages. 

Mortierella parasitica was found, by Neumann, in the trachea of a cat dead 
of suffocation. It differs from mucor by the absence of the columella. San Felice 
found Cryptococcus granulomatogenes, belonging to the saccharomycetes, in cheesy 
foci in the lungs of a hog. 


Natural infection takes place on living in musty, moist- 
warm, ill-ventilated spaces and in consequence of the ingestion 
of mouldy feed. Animals which get but little into the open air 
and which are feeble or weak appear to be predisposed. The 
disease is, therefore, most common among domestic fowls, since 
they are comparatively frequently kept in mouldy, moist, poorly 
ventilated places. Primarily affected are pigeons, chickens, 
ducks, geese, sometimes also other birds, and even cage birds 
(Johne saw pneumonomycosis in nineteen flamingoes of a z0o- 
logical garden; other authors have seen the disease in parrots). 
Mycotic pneumonia has more rarely been seen in mammals; 
Schultz, Rivolta, Martin, Bollinger, Lucet, Peck saw the disease 
in horses; Rockl, Piana, Bournay, Ravenel, in cows; Harten- 
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stein, in calves (in eleven calves.in Hungary) ; Hellews, in sheep 
in enzootic extent; Mazzantini, in a lamb; Serrurier & Rousseau, 
in a stag; Rivolta, 
in a dog, and Wald- 
mann in a hog. 


Anatomical 
Changes. Dirty yel- 
low or greenish, 
mouldy looking, dry 
deposits are formed 
on the mucosa of the 
bronchi and on the 
internal surface of 
the air cells in 
birds; under these 
deposits the tissues 
are sometimes ul- 
cerated and they 
may completely ob- 
struct the bronchial 
lumen. In the pul- 
monary tissue ca- 
tarrhal foci are 


sometimes found; 
sometimes disintegrated tissue composed of purulent caseous or 


more grumous nodules and surrounded by a connective tissue 
capsule or by an in- 
filtrated, occasion- 
ally hemorrhagic, 
focus, which is at 
other times im- 
bedded in a hepa- 
tized tissue (Mar- 
tin):. Onsamereries 
scopic examination 
the deposits and 
the foci show the 
moulds. This dif- 
ferentiates def- 
initely mycotic foci 
from caseous tuber- 
culosis foci or glan- 
ders nodules, to 
which they may be 
very similar. Hepa- 
tization of neighbor- 
ing nodules and of 
the interstitial con- 
nective tissue may in cattle simulate the picture of pulmonary 


Fig. 26. Aspergillus glaucus. 
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tuberculosis (Rockl). In horses the changes may be similar 
to pulmonary gangrene (Pech). 


Symptoms. In its symptoms and course the disease is 
frequently similar 
to catarrhal pneu- 
monia, and the clin- 
ical picture is there- 
fore initiated by the 
symptoms of a bron- 
chial catarrh. 

In birds the 
respiration becomes 
rattling, gasping 
and more and more 
difficult. The appe- 
tite 1s poor, but the 
thirst is much in- 
creased. The ani- 
mals do not like to 
move; their wings 
droop and they sit 
long in one place 
with ruffled feathers 
and somnolent. The 
buccal mucosa 
sometimes shows yellowish or greenish deposits (Potain). The 
emaciation progresses more and more; diarrhea comes on and 
the completely exhausted animals die after a period of four to 
eight weeks’ duration. 

Symptoms pointing to a chronic pulmonary disease are 
observed in mammals and may exist for weeks and months; 
the animal suffers from increasing respiratory difficulties, they 
become emaciated to skeletons and completely exhausted. More 
rarely the disease takes a rapid course and then leads to more 
acute symptoms, eventually with a hemorrhagic discharge from 
the nose and to hematuria (Thary & Lucet). 


Diagnosis. The disease can be diagnosticated with cer- 
tainty only after the microscopic detection of the moulds in 
the secretions of the air passages, after the history and the 
development of the disease have led to a suspicion of pneu- 
monomycosis. Microscopic findings are insufficient, because 
similar moulds may be found in the air passages, particularly 
of mammals, as harmless saprophytes. 


Treatment and Prophylaxis. To prevent the further multi- 
plication of the moulds, inhalations with disinfecting solutions, 
or intratracheal injections (see page 48) may be tried. Their 
success appears very doubtful, because they do not reach the 
moulds which are located in the alveoli. One might try the 


methodical administration of iodide of potash. 
Vol. 2—11 


162 Purulent Pneumonia. 


The most important measures are prophylactic. The animal 
houses, especially those of fowls, must be kept clean and dry, 
and the feeding of mouldy material must be avoided. To be 
recommended are good ventilation, drying out and cleaning 
of the places, washing of the walls and wooden portions with 
hot water or a disinfecting solution. 

Literature. Folger, Maanedsskr., 1906, XVIII, 311.—Johne, 8. B., 1883, 52.— 
Klee, Gefliigelkrkh., 1905, 49.—Lucet, De 1’Aspergillus fumig., ete., 1897.—Lucet 
& Constantin, Bull., 1906, 377.—Mace, Arch. de Parasit., 1903, VII, 3 (with Lit,).— 
Potain, Vet. Jhb., 1891, 190—Rickl, D. Z. f. Tm., 1884, IX, 122—Schiitz, Mitt. 
d. G.-A., 1884, II, 208 (with Lit.)—Thary & Lucet, Rec., 1895, 337.—de Jong, 


Cbl. f. Bkt., 1912, Orig., LXVI, 390.—Neumann, Rev. vét., 1908, 417.—Neveu- 
Lemaire, Parasitologie des animaux dom. Paris, 1912. 


9, Purulent Pneumonia. Pneumonia suppurativa. 


(Abscess of the lung. Pneumonia embolica. <Abscessus pul- 
monum. ) 


Etiology. A frequent cause of purulent pneumonia is the 
lodgment of infected emboli, especially during the course of 
septicopyemia of sucklings. Other sources of infected emboli 
may be: purulent metritis after parturition, abscesses of 
strangles, ulcerous endocarditis, purulent or gangrenous wounds 
in various places of the body (pressure gangrene, gangrenous 
inflammation of the feet), fistula formed after venesection or 
castration, etc. Foreign bodies, and with them pyogenic bac- 
teria, more rarely get into the pulmonary tissue. Such foreign 
bodies may enter the lungs from the air passages after injury 
to the thoracic wall from the stomach. : 

Suppuration of pulmonary tissue most rarely follows 
ecroupous or catarrhal pneumonia (concerning catarrhal puru- 
lent pneumonia caused by the bacillus pyogenes in cattle and 
swine, see page 141). 

In some forms of catarrhal pneumonia or independently from it the bacillus 
pseudotuberculosis of Preisz forms greenish yellow, soft caseous foci (see Vol. I), 
and more rarely the bacillus necrophorus causes in catarrhal or croupous pneumonia 


more dry and caseous foci. Schlegel found numerous grayish-yellow to grayish-red 
nodules in a dog; they contained the streptothrix (Actinomyces canis). 


Anatomical Changes. In acute cases cavities are found 
in the lungs filled with pus and tissue detritus; their internal 
surface is uneven and villous, the surrounding pulmonary 
tissue is tough and void of air in consequence of cellular in- 
filtration. On the other hand, whole pulmonary lobes may 
be infiltrated showing on the cut surface grayish-yellow points 
of the size of a pin head. Older abscesses have their own 
connective tissue walls and well established cases show in- 
spissated pus or dry caseous masses in their interior. The 
pleura shows evidences of a seropurulent or purulent inflam- 
mation whenever the abscesses are situated superficially. 
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Symptoms. The symptoms of the disease vary very much 
from case to case. If suppuration has followed upon croupous 
or catarrhal pneumonia, the liquefaction of the exudate is 
retarded, an elevation of temperature again occurs and the 
grave symptoms of acute pneumonia again stand in the fore- 
ground of the clinical picture. Embolic purulent pneumonia 
develops rapidly and leads in a short time to severe symptoms. 

The symptoms point to grave acute pneumonia with high 
fever (Fig. 29) and respiratory disturbances; later on the signs 
of a septic infection are present. Percussion either shows no 
deviation from the normal or there may be more or less dull- 
ness, or tympanitic sounds in circumscribed places; eventually 
also metallic sounds. One hears rales, sometimes also bronchial 
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crystals and pos- 
sibly also necrotic pulmonary tissue. If an atypical pneu- 
monia follows upon a purulent inflammation of internal organs, 
the existence of embolic purulent inflammation of the lung is 
to be taken into consideration particularly. 


Course. The disease terminates, as a rule, fatally within 
a very short time; occasionally after only one to two weeks. 
The immediate cause of death is usually sepsis, also sero- 
fibrinous, purulent, sometimes gangrenous, pleurisy. Recovery 
is very rare, but it occurs occasionally. Abscesses may become 
encapsulated or they may break into a bronchus and finally 
heal, as was seen several times by Johne. It is quite difficult 
to diagnosticate such slowly healing abscesses on the living 
animal. 


Treatment is usually unsuccessful. In practice stimulating 
drugs may be employed, also disinfection of the air passages 
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and pneumotomy in case of superficial abscesses (Pansini, 0. 
M., 1907, 289). 


10. Pulmonary Gangrene. Gangraena Pulmonum. 


(Gangrenous pneumona, foreign body pneumonia, pneumonia 
gangrenosa.) 


By gangrene of the lungs is meant the putrid decomposi- 
tion, by saprophytic bacteria, of pulmonary tissue which has 
previously become necrotic. 


Etiology. Necrosis of pulmonary tissue is usually brought 
about by inflammatory processes, more rarely by injury to 
the lungs. Putrid bronchial catarrh frequently plays a role 
and it usually develops after aspiration (aspiration pneumonia). 
It occurs most frequently in horses, not as frequently in cattle, 
rarely in other domestic animals, and is then usually associated 
with disturbances of deglutition. As the cause of the latter 
there is usually found acute inflammation of the pharyngeal — 
mucosa or of the adjoining organs. Disturbances of degIuti- 
tion may be caused mechanically by abscesses in the pharyngeal 
wall or in the retropharyngeal lymph glands, by tumors, for- 
eign bodies in the pharyngeal wall or in the air sac, paralysis of 
the pharynx, convulsions of the pharyngeal muscles (in tetanus 
or meningitis). Any disease associated with grave disturb- 
ances of consciousness may likewise cause aspiration. Aspira- 
tion occurring in paralysis of the pneumogastric nerve (as, for 
instance, in chronic lead poisoning—Thomassen) and so-called 
vagus pneumonia, following it, is dependent upon anesthesia of 
the larynx and the air passages, and upon paralysis of the mus- 
eles of the larynx, which makes the removal of the foreign 
bodies that might get into the larynx impossible. Nu- 
tritive disturbances of the pulmonary tissue may, ac- 
cording to Bettini, likewise take part in it. The sud- 
den entrance of larger amounts of fluid into the pharynx 
may likewise give rise to aspiration as occurs in the 
breaking of a. peri- or retropharyngeal abscess, in ob- 
struction of the esophagus, during vomiting, in sudden falling 
down of cattle, in malignant foot-and-mouth disease; also in 
consequence of the protrusion of the contents of the paunch. In 
protracted labor a fetus sometimes aspirates amniotic fluid that 
is already contaminated. Foreign bodies, such as ears of grain, 
pieces of wood, hairs, are sometimes aspirated. In the pleural 
eavity of a dog, found dead from pulmonary gangrene, Mori 
once found six ascaris worms. He believed that they had been 
aspirated in vomiting and had gotten into the lungs and from 
there into the pleural cavity. 

Artificial feeding or the administration of liquid medicines 
may become dangerous in more serious disturbances of degluti- 
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tion. Pneumonia caused by aspirated medicines may occur 
without the simultaneous existence of disturbances of degluti- 
‘tion (drenching pneumonia, pneumonia medicamentaria), if 
the medicines are administered awkwardly, if they are given at 
one time in too large doses, if the tongue is pulled out, or the 
nares are closed, if the head is held too high, if the drenching 
is continued in spite of cough or squealing (in hogs), if the 
fluid is poured into the nose, if the medicine cannot be swal- 
lowed easily, or if it produces attacks of cough. 

Various, including putrefactive, bacteria, which in such 
eases have gained access with the aspirated substance into the 
bronchi, then multiply and produce first a severe inflammation 
in the bronchial wall, and the inflammatory process may be fol- 
lowed by necrosis and putrefaction. The inflammation spreads 
through the bronchial wall and also along it into the pulmonary 
parenchyma; here it produces catarrhal and hemorrhagic in- 
flammation and soon also necrosis and putrefaction. 

Of the various types of pneumonia, croupous pneumonia of 
horses and swine, preferably and comparatively frequently 
passes into pulmonary gangrene; catarrhal pneumonia leads 
less frequently to this process. 

The contents of abscesses and caseous foci (tuberculosis, 
echinococcus, ete.) may become putrid; bacteria which have 
entered with the inhaled air are then responsible for this pro- 
cess. Infected emboli may carry the organisms (in Nielsen’s 
ease bacillus necrophorus) from other gangrenous or ulcerating 
organs into the lungs. 

Injury to the lung may directly become the cause of pul- 
monary gangrene if putrefactive bacteria gain entrance at 
once or later on, or if portions of lung have been crushed. In- 
jury to the lung may be brought about by external violence 
(wounds, fractured ribs) or, particularly in cattle, by foreign 
bodies which enter the lungs from the stomach or pericardial 
sac. 


Foreign bodies do not always cause gangrene but sometimes only an interstitial 
pneumonia, as is demonstrated not so very rarely by findings on slaughtered animals, 
The foreign body may even be coughed up (Lisizin). 


Anatomical Changes. Gangrenous foci, usually quite nu- 
merous, are found in the lungs, especially in their anterior and 
inferior portions. These foci appear dirty-brown red or dirty- 
yellowish brown; they consist, either at the periphery, or 
throughout their entire extent, of a mushy mass of very dis- 
agreeable, sweetish, foul smell. Liquefied or soft masses, which 
have a similar smell and are likewise discolored, are found also 
in the bronchi, the mucosa of which is dirty red or slate-gray 
in color. In the neighborhood of the gangrenous foci and be- 
tween them, the pulmonary tissue shows the picture of a ca- 
tarrhal or croupous pneumonia. The internal surface of the 
cavities that are formed is ragged, eaten out, and is covered 
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with a friable, smeary, stinking, mushy mass. In the rarer 
more chronic cases one finds in the neighborhood of the cavities 
a yellowish, or yellowish-gray, purulent, infiltrated zone or a 
cicatricial gray shell of connective tissue. 

Foci situated near the pleura frequently lead to a purulent 
or putrid pleurisy, or pneumothorax develops after the focus 
breaks through. The internal organs present the signs usually 
found in grave general infection, such as parenchymatous and 
fatty degeneration, occasionally also hemorrhages and metas- 
tatic foci. 


Symptoms. The earliest symptom of pulmonary gangrene 
is usually a peculiar, sweetish, foul, very disagreeable smell of 


Fig. 30. Nasal discharge in pulmonary gangrene of the horse. a, elastic fibers from 
pulmonary tissue; b, pus corpuscles; ¢, bacilli; d, cocci. 


the exhaled air. Stinking gases are developed in consequence 
of the putrefactive processes; these escape with the exhaled air 
and are at first noticeable only in the immediate neighborhood 
of the nose of the animals; later on they pervade the air of the 
neighborhood and can be smelled at once upon entering the place 
where the patient is kept. This smell may, however, be absent 
in pulmonary gangrene, if the focus has remained closed and has 
no communication with the outside world through the air pas- 
sages. 

As soon as gangrenous foci have broken into bronchi, there 
appears a dirty-grayish red, eventually brown-red or greenish 
tenacious nasal discharge, which becomes very abundant after 
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coughing or after lowering of the head and which always dis- 
seminates the disgusting smell. Microscopically, the nasal dis- 
charge (Fig. 30) shows granular tissue, detritus, fat droplets, 
needle-shaped fat crystals, brown or black masses of pigment, 
sometimes pus corpuscles, red blood corpuscles, numerous varie- 
ties of bacteria, and elastic fibers, occasionally in alveolar ar- 
rangement. | (Hlastic fibers can easily be demonstrated after 
boiling the exudate in 10% solution of caustic potash, followed 
by centrifuging.) 

Corresponding to the extent of the inflammatory process, 
the respiration is difficult and accelerated; this becomes par- 
ticularly marked after a general septic infection of the organ- 
ism has taken place. 

The percussion sounds remain unchanged if central por- 
tions of the lung are affected exclusively. Frequently, however, 
we hear dullness, and occasionally also tympanitic sounds in 
the anterior and inferior pulmonary portions. The formation 
of cavities may sometimes be diagnosticated if elastic tympanic, 
or metallic sound, or cracked pot sounds are found in a cireum- 
seribed place of the thorax, associated with metallic rales and 
bronchial breathing; these correspond in pitch with the tym- 
panitic percussion sound. Splashing and similar noises are 
also characteristic of the existence of pulmonary cavities. 

Pulmonary gangrene is almost always accompanied by 
fever. Its intensity varies from case to case, but it usually 
reaches above 40° C. and shows a remittent type (see Fig. 31) ; 
an insignificant fever is often seen at first for several days in 
aspiration pneumonia. The pulse becomes accelerated, small, 
and soon thready. Chills and sweats come on from time to 
time. There is great prostration and dullness of the sensorium, 
the appetite is suppressed and profuse diarrhea not uncom- 
monly comes on toward the end of the disease. 

Pleurisy frequently develops during the course of the dis- 
ease; pneumothorax only exceptionally. Pulmonary hem- 
orrhage from the rupture of a blood vessel by coughing or by 
ulcerative processes of the vessel walls is rare. 


Course. If pulmonary gangrene follows upon some form of 
pneumonia, it is preceded by the symptoms of this disease. If 
gangrene occurs in the course of croupous pneumonia, 
it usually occurs toward the terminal stage of hepa- 
tization; the non-appearance of improvement or resolu- 
tion, or a new elevation of the temperature which had 
been falling, then point to an aggravation of the con- 
dition. It is also possible that the symptoms of  pul- 
monary gangrene become manifest only after the beginning 
of the stage of resolution; a putrid inflammation of parts situ- 
ated more centrally may at first not become manifest and may 
only be suspected after the fetid odor of the exhaled air and of 
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the nasal discharge have been observed. In all cases, however, 
after once being established, the gangrene progresses rapidly 
to a fatal termination, and the animals die between the second 
and fourth, or in any event before the end of the eighth day. 
Pulmonary gangrene arising after other diseases than croupous 
pneumonia, usually takes a similar course, except that some- 
times weeks may elapse before a more considerable portion of 
the lung has become affected. The symptoms are then at first 
mild and only gradually increase in severity. A gangrenous 
pulmonary focus may, in exceptional cases, become encapsu- 
lated and recovery take place. 
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Fig. 31. Fever curve in gangrene of the lung in a horse. 


Diagnosis. The only pathognomonic sign of pulmonary 
gangrene is the presence of shreds of pulmonary tissue or of 
elastic fibers in alveolar arrangement found in the nasal dis- 
charge or in the sputum expelled by coughing. Without the 
detection of these elements, the diagnosis depends upon the pe- 
culiar smell and upon the detection of signs pointing to cavity 
formation in the lung. In other eases, a diagnosis can be made 
only with some degree of probability; it becomes, however, 
fairly certain as soon as the peculiar disagreeable smell becomes 
manifest in the course of acute pneumonia, or if the symptoms 
of pneumonia come on after a disease which points to the aspira- 
tion of particles of food, masses of secretion, etc. Signs of sep- 
sis are also of importance and always accompany pulmonary 
gangrene of any extent. 
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The disease might be confounded most easily with putrid 
bronchial catarrh; if primary, this does not lead to any consid- 
erable elevation of temperature, or to pulmonary consolidation; 
it is, however, always present as a concomitant factor in pul- 
monary gangrene. The differential diagnosis becomes partic- 
ularly difficult if putrid bronchial catarrh is present in connec- 
tion with bronchiectasis; the constancy of abnormal percussion 
sounds and! rather insignificant disturbances of the general 
condition speak in favor of bronchiectasis. In gangrenous 
inflammation of the upper respiratory passages, especially of 
the pharynx, the nose and its accessory cavities, one finds, aside 
from the putrid smell of the exhaled air, other symptoms point- 
ing to the organ affected in particular, and the grave symptoms 
of affection of the lungs are absent; one can sometimes ascer- 
tain that only the air exhaled from one nostril has a putrid 
smell. 


Prognosis. While a gangrenous process in a circumscribed 
territory of the lung may, in rare cases, come to a standstill, be 
encapsulated, and end in permanent recovery (if occurring at 
all, most commonly in cattle and swine), the process is, as a rule, 
progressive in character; sepsis develops and a fatal termina- 
tion occurs. The prognosis is therefore, in general, unfavor- 
able, and the more so when gangrene is established in a pre- 
viously inflamed lung or as a complication in a grave general 
infection. 


Treatment. One might try inhalations of finely atomized dis- 
infectant solutions, or intratracheal injections, the latter after 
a preliminary tracheotomy; it may exert a favorable influence 
upon the upper respiratory passages and may diminish the fetid 
smell (see page 67). A circumscribed gangrenous focus may 
possibly be removed by pneumotomy (Pansini, O. M., 1907, 
289). 

rie: therapeutic measures consist in strengthening and 
nourishing the patient, in the regulation of the cardiac action, 
combating hyperpyrexia, and ameliorating cough and diarrhea. 

As a matter of prophylaxis, cases where it is advisable to 
guard against the development of gangrene, where the exhaled 
air becomes fetid, should receive inhalation-sprays, or still bet- 
ter, intratracheal injections of some disinfectant solution (see 
page 67). One must always guard against aspiration in the 
administration of medicine, and therefore one should entirely 
avoid drenching if disturbances of deglutition exist. 


170 Chronic Interstitial Pneumonia. 


11. Chronic Interstitial Pneumonia. Pneumonia interstitialis 
chronica. 


(Pneumonia indurativa, Sclerosis pulmonum, Cirrhosis pul- 
monum.) 


Etiology. Chronic interstitial pneumonia occurs very 
rarely in horses and cattle as a primary disease. Among these 
must be mentioned particularly what has been described by 
Dieckerhoff, and later by Bang, as lardaceous pneumonia in 
older horses; it appears to develop after an infection. (Bang 
expressly states that the disease has nothing to do with tuber- 
culosis, but Rabe claims to have found tubercle bacilli in a ease 
of this kind.) <A disease, in some respects quite similar to that 
mentioned, has been described by Griiter, a pneumonia devel- 
oped in connection with bronchitis scleroticans in horses. A 
further cause of chronic pneumonia may be the inhalation of 
dustlike bodies (fragments of plants, silicon-, lime- or coal- 
dust), which are absorbed from the bronchi into the interstitial 
pulmonary tissue, and there produce a usually circumscribed, 
occasionally, however, a more extensive, chronic inflammatory 
process. (Pneumoconiosis.) Larger foreign bodies which 
have penetrated into the lungs from the air passages or from 
the fore-stomach may exceptionally produce chronic intersti- 
tial pneumonia. Schmidt observed a traumatic inflammation 
of the stomach, diaphragm and lungs in a horse with bronchi- 
ectasis. 


Vansteenberghe & Grisez claim, on the basis of their animal experiments, that 
pulmonary anthracosis is not caused by the inhalation of dust-like foreign bodies, 
but by the absorption of dust-like bodies, which are swallowed and only secondarily 
brought from the intestines into the pulmonary vessels. Numerous experiments 
which were stimulated by the above statement have, however, proved that the 
dust-like foreign bodies in natural affection do get into the lungs by inhalation; 
anthracosis of intestinal origin is observed only exceptionally and then it does 
not reach a high degree (Liittschwager). 


As a rule, the disease is a secondary affection, seen par- 
ticularly after bronchial catarrh. When existing for a long 
time, this leads to the new formation of connective tissue in 
the bronchial wall and finally spreads to the neighboring inter- 
lobular connective tissue. Purulent catarrh of the bronchi, giv- 
ing rise to chronic pneumonia, occurs frequently in cattle, hogs 
and sheep. Polyadenomatous proliferations in sheep (Prosch) 
and cats (Ball) may have a similar origin, but they are rather 
to be looked upon as true tumors (q. v.). The process arises 
not uncommonly from atelectatic foci (see page 146). In pro- 
tracted cases of acute pneumonia a progressing inflammation 
in the connective tissue is also seen, surrounding the affected 
lobules. This termination is observed particularly after ca- 
tarrhal pneumonia, more rarely after croupous pneumonia, 
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where, if seen at all, it occurs usually in old debilitated animals. 
An inflammatory new formation of connective tissue also oc- 
curs in the neighborhood of encapsulated abscesses, putrid or 
easeous foci, parasites, tumors, ete. Chronic pneumonia also 
occurs in the course of chronic pleuritis. Certain chronic in- 
fectious diseases also always finally lead, in their localization 
in the lungs, to chronic connective tissue inflammation. 


Anatomical Changes. The affected pulmonary portion 
appears firmer, tougher, more tenacious, it contains less air, 
the cut surface shows a few cicatrices or cicatrixlike stripes 
between the air-containing lobules, or a whole portion of lung 
may be changed into an almost homogenous, firm, airless tis- 
sue, in which one can see only here and there an air-containing 
lobule. The shrunken portions of lung sometimes contain case- 
ous foci and abscesses. In the lung of a cow, Joest found foci 
produced by chronic ossifying inflammation; Bugge saw, also 
in a cow, foci which had been caused by deposits of lime. 

In lardaceous pneumonia of horses the upper portions of 
the lungs appear uniformly grayish-white or yellowish-gray 
and lardaceous. They contain little air and are, consequently, 
firm. The lower and inferior portions usually show only a few 
nodules and are otherwise similar. Microscopically, we find 
proliferation of alveolar epithelia, much new formation of con- 
nective tissue, compression of the alveoli; the histologic picture 
has some similarity to that of carcinoma. There is, on the 
other hand, some similarity between lardaceous pneumonia of 
horses and multiple adenoma of sheep (see tumors of the 
lungs), and also between focal chronic pneumonia following 
bronchitis scleroticans of the horse. However, in this form 
of chronic pneumonia, inflammatory new formation of tissue is 
found, particularly in the peribronchial tissue, along the blood 
vessels and in the interalveolar tissue (bronchopneumonia 
fibroplastica, Gruter). In this latter disease lardaceous-look- 
ing foci are also generally seen which, however, grow at most 
up to the size of a fist. 

In pneumoconiosis one sees in the lungs either fibrous- 
ealeareous nodules or streaky cicatricial bands, or on the con- 
trary, the picture of a fibrous bronchopneumonia; after coal- 
dust inhalation slate-black spots are also observed. The ana- 
tomical picture usually includes the signs of chronic bronchial 
eatarrh and chronic pleurisy. 


Symptoms. The respiratory surface of the lungs becomes 
diminished and the expansion on inspiration is impeded in 
consequence of the new formation and subsequent contraction 
of the connective tissue. Hence, difficult respiration is noted 
in cases of a somewhat more extensive affection; it is partic- 
ularly noticeable during work and leads to rapid tiring out of 
the animal. The signs of chronic bronchial catarrh are also 
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usually present, such as a dull, weak cough, scanty, usually 
sharp (dry) rales, or purring or whistling sounds, ete. They 
are often noticeable only after deep inspiration, after exercise, 
after coughing, or after one has previously closed the nostrils 
of the animal. Disturbances of nutrition become marked 
later on. 

On careful percussion, particularly on corresponding places 
of the two sides of the thorax, one can usually make out a more 
or less distinct dullness, occasionally tympanitic sounds over 
the anterior and inferior portion, as a rule behind or below the 
scapula. The vesicular breathing is weakened in the area of 
dullness or is entirely absent; in other cases one may have, on 
the contrary, bronchial breathing, or intensified, drawn respira- 
tory sounds. In extensive shrinking of the pulmonary tissue 
many pulmonary capillaries become obliterated; consequently 
the second pulmonary sound is intensified. 

The disease runs its course without fever, and this is im- 
portant as a point of differential diagnosis with reference to 
acute pulmonary consolidation. However, bronchial catarrh, 
which is searcely ever absent, occasionally leads to a transi- 
tory elevation of temperature. 


Lardaceous pneumonia of horses at first leads to diminished appe- 
tite, listlessness, cough, emaciation, and to gradually increasing acceler- 
ation and difficulty of respiration, with the characteristics of broken- 
winded trouble. Only after several weeks does percussion reveal, par- 
ticularly in the upper portions of the thorax, more or less distinct dull- 
ness and diminution or absence of the vesicular breathing sounds, and 
the presence of rales. Bang believes that a chronic alveolar pulmonary 
emphysema is probably always formed. Fever and acceleration of the 
pulse come on only after the disease has lasted a long time or after very 
severe service. The course of the affection is insidious and slow and 
difficulties in respiration only after one-half to one year, reach such 
a high degree that the animals can not be used for work. 

In bronchopneumonia fibroplastica of horses Griiter observed fre- 
quent, strong cough, scanty nasal discharge, accelerated respiration with- 
out special use of the muscles of the flanks, unchanged percussion sounds, 
normal boundaries of the heart and of the lungs. 


Diagnosis. When dealing with a very slowly progressing 
pulmonary affection, one must always think of chronic inter- 
stitial pneumonia; however, it can only comparatively rarely 
be diagnosticated definitely. The greatest difficulties in differ- 
ential diagnosis are offered by echinococcus diseases of the 
lungs and by pulmonary tumors. The diagnosis is compara- 
tively easiest if the chronic pulmonary disease comes on after 
the symptoms of acute croupous or catarrhal pneumonia or 
acute pleurisy have passed off. In cattle and also in other 
animals it is important to exclude tuberculosis; this can, of 
course, usually be done by a tuberculin test. 


Treatment is absolutely non-promising, hence all efforts 
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must be directed toward sparing the animal and promoting a good 
nutrition, which may retard the further development of the path- 
ologic process. The improvement of the bronchitis will improve 
the condition of the patient. One might try fibrolysin (for 
large animals every second to fourth day, one gm., dogs 0.2 
em.; or 10 ec. and 2 ec. respectively of the prepared solution 
subcutaneously). Animals whose meat is used for human con- 
sumption should be slaughtered as soon as their nutritive con- 
dition has improved. 

Literature. Bang, Maandsskr., 1894, V, 218.—Berger, Z. f. Infkr., 1907, 
III, 356.—Dieckerhoff, W. f. Tk., 1884, 357, Spez. Pathol., 1904, I, 854.—Grueter, 
Beitr. z. Kenntn. d. Bronchitis chronica des Pferdes, Diss. ’ Zuerich, 1909 (uit) 
Lubenau, Arch. f. Hyg., 1907, LXIII, 391.—Littschwager, D. t. Wie L908.) EL 
(Lit. on Pulmonary Anthracosis) —Olkers, Leipzig. Ber., 1906.—Prisch, Leipzig, 


Ber., 1906, F.—Vansteenberghe & Grysez, A. P., 1905, 787.—Bull., 1906, 695.— 
Bugge, Z. £. Flhyg., 1910, XX, 191.—Joest. Dresd. Ber., 1911. 


12. Echinococcus in the Lungs. Echinococcosis pulmonum. 


Occurrence. LEchinococcosis in general, and pulmonary 
echinococcosis in particular, occurs everywhere. Its fre- 
quency, however, varies within wide limits in different parts. 
Most commonly affected are ruminants and hogs; a few cysts 
are sometimes found in the lungs of horses. (For more details 
on the frequency of echinococcosis, see the chapter on echino- 
eoccosis of the liver.) 


Etiology. Echinococci are the cysticerci of the dog par- 
asite Tenia echinococcus, the oncospheres of which are prob- 
ably carried by the blood current from the intestines into the 
lungs; they change into cysts in the pulmonary tissues; these 
eysts grow very slowly in size. Infection occurs by swallow- 
ing the ova of Tenia echinococcus with food or water (on the 
developmental history and the various forms of echinococcus, 
see echinococcosis of the liver). 


Anatomical Changes. In some cases, the lungs contain 
only a few echinococcus cysts, in others these occur in so great 
numbers that they cannot be counted, so that the weight of the 
organ may have become increased considerably (in a case re- 
ported by Findeisen, the lungs of a steer weighed seventy-eight 
pounds). The surface of the lungs then becomes uneven, nodu- 
lar, and the palpating hand feels the cysticerci in their interior, 
surrounded by a connective tissue capsule and containing a 
clear serous fluid. These cysts may be felt as firm, tense, 
globular nodules, up to the size of a fist. If the cysts are cut 
into they discharge a serous fluid, and the elastic membrane 
forming the interior surface can then be peeled off easily from 
the external capsule. The cysts are sometimes provided with 
scolices, or they may frequently be sterile, or exceptionally 
also contain daughter cysts. Small, dry, caseous nodules or 
mortarlike masses are also often present in foci, which look 
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similar to caseous tubercles, but in which the microscope shows 
sometimes folded parts of the chitinous membrane, occasionally 
also hooklets. The pulmonary tissue in the immediate neigh- 
borhood of the cysts appears compressed, flaccid, either entirely 
void .of air, or containing very little of it. . Echinococcus 
multilocularis has once been found in the lung of a steer. Other 
cysticerci are usually found in the other organs, particularly _ 
in the liver. 


Symptoms. Only if the invasion is considerable, does the 
disease manifest itself by difficult respiration, which develops 
very insidiously, and which, therefore, remains unnoticed for a 
long time and very rarely takes on a threatening character. 
With such difficulties of respiration, a cough appears; it is fre- 
quently heard after short intervals, usually weak, dull, some- 
times even hardly audible. Difficulties of respiration and — 
cough may suddenly increase without any apparent cause (rup- 
ture of a cyst into a bronchus or into the pleural cavity). 
Sometimes exhaustion and overheating bring about an aggra- 
vation of the condition. In case of rupture of a cyst, a watery 
fluid is sometimes discharged through the nose, in which shreds 
of the chitinous membrane of the ruptured echinococcus can 
be seen (Bolz). Sudden aggravations of this sort may be due 
simply to great fatigue or to overheating. 

The percussion sound remains normal if only small cysts 
are present or if the cysts are limited to the more central pul- 
monary portion. If they are more numerous and larger, cir- 
eumscribed areas of dullness are found in various portions of 
the thorax. The percussion sound is more rarely tympanitic 
and the cracked-pot sound may be heard in animals with a 
more yielding thorax, because cysts may be crowding each 
other or may be situated near the pulmonary surface. Metallic 
sounds may possibly be heard over cysts which have become 
empty. The areas of dullness exhibit diminution or absence 
of vesicular breathing sounds. Also whistling, purring and 
other noises. A peculiar noise called ‘‘quurksen’’ by Harms 
is characteristic for the disease, which noise is claimed to be 
identical with the sound elicited on rolling and pressing a lung 
containing echinococcus cysts. Since it is impossible that a 
noise arises in the cyst synchronously with respiration, such 
noises must arise in the bronchi. They are simply catarrhal 
noises and cannot be characteristic of echinococcus of the 
lung. 

The general condition of nutrition of the animals remains 
satisfactory for a long time. However, when the disease of 
the lungs reaches a high degree, and when it is associated with 
echinococcus of the liver, the animals suffer later on in their 
nutrition. The affection takes an afebrile course. 


Diagnosis. Only severe cases can be diagnosticated with 
more or less probability, especially in cattle. One of the most 
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important points to be observed is the presence of severe res- 
piratory difficulties, while the general nutritive condition of 
the animals shows only very insignificant disturbances. <A con- 
comitant increase in the size of the liver must direct suspicion 
toward echinococcus infection. In special cases one might 
make use of the complement-fixation test which has been found 
reliable in animals by Weinberg and Vieillard; in man by Putzu. 
Cough is more powerful, frequent and convulsive—at least in 
the beginning of pulmonary tuberculosis; the temperature is 
elevated. There are also symptoms of a more or less extensive 
bronchial catarrh and the nutrition of the animals suffers at a 
comparatively early stage. Pulmonary tuberculosis is distin- 
guished by a more extensive dullness, by bronchial breathing 
and by a more rapid development which is accompanied by 
fever. 


Treatment. There is no successful treatment of the dis- 
ease; hence early slaughter of the animals is advisable, because 
otherwise their value is decreased in consequence of emacia- 
tion which will come on. 


Literature. Bolz, W. f. Tk., 1907, 28.—Martin, Rev. vét., 1907, 734 (Lit.). 
(Also see literature on echinococcus of the liver.) 


Other Parasites in the Lungs. 


Distomatosis of the lungs is frequently seen in cattle, rarely in 
sheep, exceptionally only in hogs, buffaloes, horses, asses and drome- 
daries. The invasion of the lungs is brought about in such a manner 
that hepatic distomas get into the hepatic and from there into the pul- 
monary vessels. Globular cysts from walnut to apple size are then 
formed in the pulmonary tissue, preferably in the posterior cutaneous 
lobe, which have a fibrous, sometimes calcified capsule, and may, in 
sheep or young cattle, be surrounded by hemorrhagiecally infiltrated 
tissue. In the yellowish or olive green contents of the cysts the ova of 
distoma are found and occasionally one, exceptionally two of the liver 
flukes. 

Lung distomatosis usually does not lead to any clinical symptoms; 
occasionally there may be cough, possibly also a circumscribed dullness 
on percussion, also rales. Emaciation occasionally occurs, but it is then 
probably due to a simultaneous distomatosis of the liver. 

In Eastern Asia and-in the United States, the Paragonimus wes- 
termanni (Distomum pulmonale) is found enclosed in cysts, frequently 
in hogs, less often dogs and cats. The animals cough and occasionally 
have bloody expectoration which contains eggs of the distomum. For 
the purpose of prophylaxis, the affected lungs must be destroyed by 
means of sulphuric acid. 

Neumann, and also Alessandrini, found cysts containing Dithyri- 
dium variabile in the lung of a hen. The parasite is probably the larval 
form of a taenia. 


_ Gung pentatomosis caused by Pentastomum denticulatum or 
Linguatula denticulata has been observed in a few cases, viz., in the goat 
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(Gerlach, v. Ratz) ; in the roe (v. Ratz), and in cattle (Hermann, Lung- 
witz). The larve of pentastomum burrow canals into the pulmonary 
tissue and frequently also into the pleure; numerous hemorrhagic foci 
are formed thereby and the animals may die from cachexia (v. Ratz). 


Worm-nodules and cysticerci, sometimes seen in the lungs of horses 
and cattle, are without clinical significance (see liver cysticercosis con- 
cerning the occurrence of Cysticercus tenuicollis). 


Literature. Lungwitz, Z. f, Flhyg., 1893, III, 218—Neumann, Mal. paras., 
1892, 560.—y. Ratz, Chl. f. Bakt., 1893, XII, 329.—Régnier, Rev. gén., 1908, XI, 
131.—Alessandrini, Boll. soc. zool. Ital. Ser. 2, 1907, 49.—Moussu Ree., 1910, 153. 


13. Neoplasms of the Lungs. Tumores pulmonum. 


Tumors of the lungs are not very rare; they are, however, less im- 
portant from a clinical standpoint, because it is very difficult to diag- 
nosticate them. Most frequent are carcinomata and adenocarcinomata 
(especially in dogs), then sarcomata and melanosarcomata (in horses) 
as a rule as metastatic neoplasms. Fibromata, chondromata, lipomata, 
osteomata, dermoid cysts are occasionally encountered. Botryomyco- 
mata are sometimes found in horses. 

The symptoms which might be detected in the living animals are 
on the whole very indefinite in nature, because usually they refer only 
to a diminution of the respiratory surface; possibly also to an infiltra- 
tion of parts of the pulmonary parenchyma with bronchial catarrh; the 
clinical picture then may be similar to chronic interstitial pneumonia. 
Sometimes tumors may press upon the heart or upon the larger blood- 
vessels and may thus bring about congestion in the territory of the 
jugular vein with hydropic symptoms (see compression of the heart, Vol. 
I), or there may be compression of a larger bronchus. Very gradually 
increasing dullness, eventually in combination with bronchial breathing 
sounds, confined to a certain portion of the thorax, may be observed 
and may give some information concerning an existing dyspnea. Intra- 
thoracic tumors in smaller animals may be recognized easily in the 
Roentgenogram and even in larger animals if they are tolerably large 
and situated back of the shoulder. 

However, a diagnosis of tumor can be made with a good deal of 
probability only if a primary neoplasm can be detected in the body, if 
the pulmonary affection can be referred to it and especially if a gradual 
enlargement of the axillary glands and those at the aperture of the 
thorax can be observed. Metastases in the lungs are particularly fre- 
quent in carcinoma of the thyroid in dogs. 

Solitary pulmonary tumors may possibly be removed by operative 
procedure (Parascandolo, A. f. Tk., 1902, XX XIII, 138; Pansini, Oe. 
M., 1907, 289). 

Proliferation of the alveolar epithelia in the smallest bronchi leads, 
frequently in sheep, not uncommonly in adult cats, to the formation of 
nodules of the size of a hazelnut to an apple. They are grayish-white 
to reddish-gray in color, of homogeneous lardaceous consistency and 
occasionally become confluent to form larger tumors. -These formations 
have been called ‘‘multiple adenomata’’ by Eber and Prosch, and ‘‘ poly- 
adenomata bronchiale’’ by Ball. They appear to arise in connection 
with a bronchopneumonia in sheep (Prosch) and they do not seem to 
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nent of tuberculous mediastinal glands in a dog. 4a. 
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lead to any disturbance of health. Ball, however, saw in cats accelerated 
and difficult respiration cough, a gradual increase of the size of the 
chest (emphysema of the lungs) without any disturbance of the general 
condition of nutrition (on bronchopneumonia fibroplastica, see page 
2) Ball, J. vet., 1907, 71; Eber, 4. f. Tm., 1899, III, 161; Proseh. 
Leipz. Ber., 1906, 7). 
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Section V. 


DISEASES OF THE PLEURA. 
ib Inflammation of the Pleura. Pleuritis. 


Occurrence. Pleuritis is a common disease of domestic 
animals. It usually occurs as a secondary affection, especially 
‘after pneumonia, more rarely as a primary disease. In horses, 
which are most frequently affected, pleuritis develops prefer- 
ably after equine influenza; in ruminants as part of the clinical 
picture of a hemorrhagic septicema, in cattle also after pneu- 
monia and in its chronic form on the basis of tuberculous infec- 
tion. According to Cadéac, serofibrinous pleuritis in dogs is 
tuberculous in nature in nine eases out of ten. The cases of 
pleuritis which the authors have seen in dogs almost always 
developed in consequence of tuberculosis. In fowls, pleuritis 
is said to occur frequently in combination with peritonitis 
(Guittard). 


Etiology. The true cause of a pleuritis is generally an 
infection, while external influences only play a role as exciting 
or predisposing causes. he disease is often found in septi- 
cemic affections due to the bacillus bipolaris. Aside from this 
microbe, there are frequently concerned the pyogenic bacteria, 
the tubercle bacillus, the influenza bacterium, more rarely the 
bacillus mallei, also, in hogs and cattle, the bacillus pyogenes; 
Piana saw a case of pleuritis in a dog caused by the leptothrix 
bucealis; the authors and others saw pleuritis in dogs due to 
streptothrix (actinomyces) canis. Eisenmann saw eases of 
pleuritis following chronic hog erysipelas. Pleuritis fre- 
quently follows contagious nasal catarrh of rabbits (see page 
16). Other bacteria than those mentioned may occasionally 
be the cause of pleuritis. 

The invasion of bacteria which cause inflammation of the 
pleura occurs in a variety of ways. After perforating wounds 
of the thorax pyogenic bacteria usually enter the thoracic cav- 
ity and produce a purulent pleuritis. Traumatic injuries to the 
thorax, such as a kick, contusion, a fall upon the chest, subcu- 
taneous fracture of the ribs, which may occur without injury 
to the skin, give rise to the invasion of bacteria, either directly 
from the contused spot or through the blood current. As a 
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rule, however, bacteria do not invade the pleura under these 
circumstances, but the injured tissues may produce an inflam- 
mation by chemotactic action, which is limited to the injured 
territory. All these traumatic insults may cause injuries to 
the lungs and may cause the invasion of bacteria from the in- 
haled air into the pleural cavity. More dangerous are internal: 
injuries produced by fragments of bone or other bodies which 
penetrate from the esophagus or stomach into the thoracic 
cavity. 

In the great majority of cases pleuritis develops in con- 
nection with an inflammation of the immediately adjoining or- 
gans, especially the lungs, in such a manner that the bacteria 
causing pneumonia get to the surface of the pleura with 
the lymph current or else the inflammation spreads by 
continuity. Pleuritis very frequently follows upon croup- 
ous pneumonia, more rarely catarrhal pneumonia; but in 
some epizootics almost every case of bronchopneumonia 
leads to pleuritis. Equine influenza is accompanied in 
almost every case by an intense pleuritis. In purulent pneu- 
monia and gangrene of the lungs pleuritis may occur even with- 
out any breaking through of the pulmonary abscess or danger- 
ous focus. Tuberculosis and pulmonary glanders, also bron- 
chial catarrh, may furnish the starting point for pleuritis. 

Diseases of the other neighboring organs more rarely lead 
to a secondary pleuritis. Among them are to be mentioned 
purulent mediastinitis in the course of strangles, rupture of 
an esophageal diverticulum or perforation of the thoracic por- 
tion of the esophagus by a foreign body, acute and frequent 
traumatic pericarditis, which occurs particularly in cattle, car- 
ies and necrosis of neighboring bones, especially the ribs and 
sternum, acute inflammation of the peritoneum and of the ab- 
dominal organs. 

In the course of acute general infectious diseases pleuritis 
likewise is not uncommon. In this respect the diseases ought 
to be first mentioned which are caused by the bipolar bacilli 
(see Vol. I) which may cause pleuritis without a pneumonia ex- 
isting simultaneously. In the course of pyemia, in rheumatic 
affections of the joints and of the other serous membranes, in 
variola and so forth, pleuritis occasionally makes its appear- 
ance. 

Pleuritis is caused exceptionally by chemicals (bacterio- 
toxins, constituents of urine retained in the blood in nephritis) ; 
mechanical irritation (tumors of the pleura or neighboring or- 
gans) in very rare cases by parasitic worms, for instance 
Pleurocercoides Baillet, in dogs and cats (Lefébre & Guérin), 
and Dithyridium elongatum (Cysticerecus Bailleti), in herbivora 
Cysticercus tenuicollis, in dogs also ascarides which have ac- 
eidentally invaded the pleural space from the bronchi (Mori). 

Cold frequently plays a certain role, aside from the causes 
mentioned; its influence may be very obvious, so that it is easy 
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to understand why cold was formerly considered the exclusive 
cause of primary pleuritis. The majority of authors (Fried- 
berger & Frohner, Kitt) believe even to-day in the occurrence 
of pleuritis solely produced by cold. 

The fact deserves mention that Laborde and Trasbot succeeded in producing 
a serous inflammation by the intrapleural injection of very small amounts of the 
serous exudate from cases of rheumatic pleuritis, while the injection of pure, 
indifferent fluid had no effect whatever. Duvieusart observed in sheep, shorn 
during the winter, numerous cases of sickness which began on the second 
day after shearing; some cases developed even after the animals had been brought 
to a warm place, proving the infectious nature of the affection. (These were 
evidently cases of hemorrhagic septicemia.) Immelmann’s observations among lambs 
were probably of a similar kind (see page 155). There are no more recent reports 
about pleuritis due to cold (compare the veterinary reports of the Prussian army). 


Influences which weaken the organism, such as overexer- 
tion, long-continued railroad transportation, ete., predispose 
animals to infections in general and to pleurisy in particular. 

If there is no disease of any other organ and no general dis- 
ease which might be the cause of the pleuritis, the latter is des- 
ignated as a primary pleuritis in contradistinction to secondary 
pleuritis, which may be referred to another primary disease. 


Pathogenesis. The microorganisms which are carried to 
the pleura from the neighboring organs or with the blood stream, 
multiply, and the development of the resulting inflammatory 
process is proportionate in rapidity to the virulence and the 
number of bacteria which are carried into or upon the pleura. 
On the other hand, an inflammation which is due solely to 
mechanical or chemical irritation, progresses quite slowly. In 
both cases the process is transmitted by contact from the af- 
fected layer of the pleura to the opposite one. Most frequently 
the portions in the lower and anterior parts of the thorax are 
affected, in analogy to the occurrence of pleurisy in connection 
with inflammatory lung affections. The lower parts of the 
pleura are also frequently involved, in case the pleurisy com- 
mences elsewhere, because they are in constant contact with 
the fluid exudate. 

The inflammatory process commences with a dilatation of 
the capillaries and loosening of the epithelial layer, which is 
followed by the secretion of an exudate rich in fibrin and cells; 
the fluid portion is at once reabsorbed by the healthy pleuray 
and only the fibrin is deposited on the pleural surface. A 
liquid cellular exudate collects in the pleural space only when 
large quantities of fluid have been secreted which can no longer 
be absorbed completely. The lysins of the body are formed 
in gradually increasing amounts under the influence of the in- 
fection, and lead to the gradual solution of the solid exudate as 
well as of the microorganisms. If the irritant remains active 
for a long time or if the exudate is very copious, its lysis re- 
quires a long time. In the meantime young connective tissue 
cells and young vessels grow into the fibrin deposit and give 
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rise to connective tissue proliferation. If most microorganisms 
are not dissolved, leucocytes continue to be mixed with the 
fluid exudate which finally becomes purulent. 

The bacterial endotoxins, which have become liberated 
and the products of protein disintegration are absorbed into 
the circulation and then produce fever. The irritation of the 
nerve endings in the inflamed pleura gives rise to cough, and 
the stitch-like pain due to the respiratory movements of the 
pleural layer is responsible for rapid and superficial respira- 
tion. The gradual accumulation of a fluid exudate and the 
masses of fibrin, which may become thick, finally separate the 
layers of the pleura, after which the pain becomes less or is 
relieved. In consequence the increased respiration becomes 
slower, but in its place dyspnea develops, proportional to the 
amount of exudate, induced by compression and collapse of 
lung tissue. The blood circulation is influenced largely by the 
toxic action of the absorbed bacterial toxins and of the products 
of protein cleavage (page 120). The work of the heart is has- 
tened by reflex action on account of the pleuritic pain of the 
initial stage. The fluid exudate may also contribute in causing 
circulatory disturbances in so far as it interferes with the 
diastolic expansion of the ventricles. It diminishes the nega- 
tive intrathoracic pressure and impedes the flow of the blood 
into the ventricles by compressing the vena cava and by in- 
terfering with the respiratory excursions of the lung. 


Anatomical Changes. The acute inflammation begins with 
an arterial hyperemia and the surface of the pleura simultane- 
ously becomes rough, lusterless and dry. Blood-plasma is ex- 
travasated and also a larger or less number of white blood 
corpuscles; fibrin is deposited in the exudate which covers the 
surface like a spiderweb or veil, sometimes in somewhat thicker 
deposits; it is very friable and loosely adherent (pleuritis 
fibrinosa s. sicca). In other cases, the inflammatory process 
leads to the formation of an abundant serous and fibrinous ex- 
udate (pleuritis seroso-fibrinosa). The serous exudate is some- 
times rather clear, yellowish or reddish, possibly greenish 
(pl. serosa) ; at other times more or less cloudy, in consequence 
of suspended flocculi of fibrin and cells; then the pleura is cov- 
ered with thicker, friable, moist, loose, yellowish fibrinous 
membranes. 


The amount of the exudate varies very much. In the pleura of horses one 
generally finds 15 to 20 liters of fluid, sometimes much less, at other times much 
more. (Gosier found 60 liters in one case, Holmes 155 pounds of fluid) ; the average 
amount in dogs is % to 5 liters; in hogs 2 to 10 liters (Friedberger & Frohner). 

The thickness of the fibrinous pseudomembrane varies between some millimeters 
to several centimeters. Its surface is generally uneven and villous. In cases with a 
very rapid course the amount of fluid exudate usually predominates, in protracted 
eases the amount of fibrin. 


In some cases, the exudate becomes purulent (pl. purulenta 
Ss. pyothorax, s. empyema), but it may then also contain 
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fibrin membranes which cover the affected portion of lungs 
with fibrino-purulent deposits. Occasionally there may be an ex- 
travasation of numerous red blood corpuscles, or the exudate 
assumes a more or less hemorrhagic tinge (pl. hemorrhagica), 
while the entrance of saprophytic bacteria causes putrefaction 
and an ichorous condition of the exudate (pl. ichorosa). 


Under the microscope the serous exudate shows few endothelial cells, generally 
in a condition of fatty degeneration, and numerous leucocytes; the fibrinous coagula 
contain leucocytes in a reticular matrix. The purulent exudate consists preferably 
of intact or fatty degenerated leucocytes; while the ichorous exudate contains much 
granular detritus, fat droplets and shreds of tissue. The chemical analysis of 
the exudate shows albuminoid substances in larger amounts; 3 to 6% in the sero- 
fibrinous exudate, and according to Boiteux even 6 to 8.5%. 


When there is a considerable mass of fluid in the pleuritic 
cavity, the lungs, which are already collapsed, are further com- 
pressed in proportion to the amount of fluid present; they — 
therefore become gradually smaller and poorer in air. Those 
portions of lung which are in the neighborhood of the exudate 
become completely void of air, flaccid and of fleshy consistency ; 
the cut surface appears uniformly dark red (compression ate- 
lectasis, splenization). When the exudate is abundant, ‘the 
mediastinal lobe in horses may undergo a twist outward and 
backward, which displacement, according to Dieckerhoff, al- 
ways leads to death, because it prevents the absorption of the 
exudate. (Mathis found in a dog a complete torsion of the 
right posterior lobe.) 


Chronic pleuritis begins with the formation of vascular 
granulation tissue (pleuritis granulosa), which gradually be- 
comes fibrous and cicatricial (pl. fibrosa s. productiva) or ad- 
hesions form between the pleura costalis and pulmonalis (pl. 
adhaesiva). 


Papillomatous granulations occasionally grow out of the tissue of the pleura; 
Hutyra reported a case where they were very high, branching, and so numerous 
that they formed a mass the size of a child’s heart. Cadiot and others have seen 
the formation of similar granulations on a tuberculous base. Kowalewsky described 
a case of pleuritis ossificans in a cow. 


A fluid exudate is likewise not rare and is either purulent, 
and in this case surrounded by a connective tissue capsule 
(preferably in the presence of bacillus pyogenes or of foreign 
bodies), or serous or hemorrhagic. In horses, peculiar cases 
of serous, chronic pleuritis are observed where the serous mem- 
branes contain a large amount of serous or slightly purulent 
fluid and where the pleura is studded with thick, fibrinous de- 
posits containing numerous small abscesses. (Streptococci 
pleuritis, Bang.) 


Symptoms. The initial stage of pleuritis leads to variable 
symptoms, according to whether the disease is primary or 
secondary. 
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Primary pleuritis usually begins with the non-character- 
istic symptoms of a general disease. The sick animals grad- 
ually lose their appetite, they become dull, their fur looks 
bristly, they have attacks of chills, an anxious facial expression 
and avoid every motion. The temperature is elevated from the 
start. The chilliness ceases after a few hours, but with the 
hand placed on the thorax one feels occasionally fibrillary 
trembling of the intercostal muscles (Trasbot). The number 
of pulse beats is, as a rule, increased 50% and the pulse is 
weak. Some horses show at this stage also slight symptoms 
of colic and they give evidences of pain (cutting) in the chest 
wall. In secondary pleuritis these symptoms are preceded by 
those of the primary disease and they may be clouded, partially 
or completely, by the symptoms of the primary affection. 

The respiration is markedly accelerated and superficial in 
every case of pleuritis; it is also usually of the abdominal type, 
the patients hold their ribs as quiet as possible and use the 
diaphragm in preference. Exceptionally, however, especially 
in inflammation of that portion of the pleura which lies near 
the upper surface of the diaphragm, breathing is of the costal 
type. 

Palpation often shows an increased tenderness of the wall 
of the thorax, the animals try to withdraw when pressure is 
made upon the intercostal places, and they betray pain by ery- 
ing out or groaning. The tender territory is usually behind 
the elbow and extends a certain distance backward and up- 
ward. On palpation, and better still, with the fat hand, one 
sometimes feels a trembling of the thoracic wall, which is syn- 
chronous with respiration and indicates a roughness of the 
involved portions of the pleura. 

Cough is not observed in all cases, and some, even severe 
ones, may run their entire course without any cough. When 
it is present, it is always weak and the animal tries to suppress 
it. But it may easily be brought on artificially by percussion 
of the thorax. 

The percussion sound is normal in the beginning if the 
superficial portions of the lungs are not affected; in large ani- 
mals a certain amount of fluid exudate may collect in the lower 
portion of the thorax without changing the normal percussion 
sound. Fibrinous membranes are almost never formed to such 
an extent that they will materially dull it. 

The vesicular breathing is diminished owing to the slighter 
lung movements; occasionally also in consequence of the pres- 
ence of thicker fibrinous membranes. Friction sounds are fre- 
quently heard; these are sometimes soft, sometimes grating or 
erackling. They are rarely strong enough to be heard at a 
distance, and are usually heard by the ear placed over the af- 
fected area; in smaller animals it is often necessary to press 
the stethoscope down firmly. The sounds occur synchronously 
with the respiratory movement, and they are sometimes 
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heard only during inspiration, eventually only toward its end; 
sometimes both during inspiration and expiration. Exclusive 
expiratory sounds are rare. The sounds are frequently inter- 
rupted for short periods. 


A deviation from the behavior of the friction sounds occurs when they are 
caused by rough portions of the pleura which are in immediate contact with the 
parietal layer of the pericardium (pericarditis externa) ; then the possibility exists 
that the friction sounds are synchronous with the contractions of the heart muscle. 
Under these conditions the friction sounds depend more upon the apex-beat 
(pleuro-pericardial sounds), but they are also influenced by the respiration and 
either accompany the inspiratory or the expiratory movements synchronously with 
the heart sounds, while they may also be observable during the pause of the heart 
sounds, but with the respiratory movements. Such sounds are, of course, only heard 
in the cardiac region and more frequently on the left than on the right side. 


Fig. 32. Horizontal line of dullness in pleurisy with fluid exudate (Tubercu- 
; losis). 


In pleurisy with a fluid exudate the picture so far de- 
scribed is altered very considerably. The respiratory move- 
ments are now usually less accelerated, but are deepened and 
forced in proportion to the amount of fluid present (flank 
breathing). During inspiration the ribs are elevated and there 
is a distinct trembling of the vertebral column and of the whole 
rump at the beginning of expiration. Expiration takes place 
in two stages and produces a groove parallel to the costal arch 
at the beginning of expiration; the flank depressions become 
prominent simultaneously, and the lumbar portion of the ver- 
tebral column occasionally curves upward. In very severe 
cases, a pumping respiration is observed. The patients also 
manifest other symptoms of dyspnea. 


Symptoms. ets 


When the amount of exudate is very great, changes in the 
shape of the thorax may appear. Jn smaller animals an en- 
largement of the affected half of the chest is occasionally seen 
distinetly, while the intercostal spaces of larger animals may 
be flattened or even protruding. In some cases, especially in 
larger animals, non-painful edemata are seen on the anterior 
thorax, the lower thorax or even on the abdomen. 

The tenderness on pressure of the intercostal spaces de- 
creases or disappears entirely in the region of the fluid exu- 
date. It persists, however, in the higher portions of the thorax 
if these are the seats of dry pleuritis. The painful character 
of the cough persists also in the further course. 

Percussion shows a horizontal dullness either on one or 
both sides of the chest (Fig. 32), with a considerable increase 


Vig. 33. Horizontal line of dullness in pleurisy in sitting posture of the ani- 
mal. (Thesame as in Fig. 32.) 


in resistance. Parallel with the boundary of complete dullness 
and extending some centimeters upward there is some dullness, 
followed by a normal sound. If, however, the dullness extends 
over the lower half of the thorax, the percussion sound of the 
other half is diminished, because the high column of the fluid 
also interferes with the vibrations of the free portion of the 
wall of the thorax. When larger animals le down, the area 
of dullness becomes diminished or it may occasionally disap- 
pear entirely and it changes also in smaller animals with 
changes of position of the body (Fig. 33). In case of an en- 
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capsulated exudate the horizontal boundary of the area of dull- 
ness is absent and it does not change with the changing posi- 
tion of the body. Tympanitic sounds are observed only in 
those rare cases in which, with a decrease of the fluid, the su- 
perficial layer of the erstwhile collapsed lung portions again 
contain air. In smaller animals tympanitic sounds are heard 
also over those portions of the thorax which are not occupied 
by fluid; the same condition is also observed in a lateral posi- 
tion of such animals. The cause of the tympanitic sound in 
smaller animals is furnished in a comparatively considerable 
diminution of the sounding column of air enclosed in the thorax. 

Auscultation shows absence of friction sounds in the area 
of dullness; further upward they are, however, commonly 
heard later on. The other respiratory sounds are likewise 
much diminished or absent in the area of dullness, and along 
the upper boundary indefinite or bronchial breathing is heard 
in many cases. If, however, the lung has become adherent at 
the onset of the disease or previously, bronchial breathing is 
heard also in the area of dullness. The vesicular breathing is 
intensified above the area of dullness and on the healthy side. 

Bronchophonia shows a similar behavior to bronchial res- 
piration. The sound due to moaning or coughing, or that pro- 
duced by compression of the arytenoid cartilages is more clear 
and sounding at-those portions of the thorax where bronchial 
breathing is heard. In contrast to croupous pneumonia the 
sound is less strong here, and seems to come from a distance. 
A similar behavior is noted in regard to the tracheal percus- 
sion note which is audible on the thorax. 
~  Aecording to Marchand & Séjournant the coin sound (signe 
du sou, according to Pitres) is well adapted for the recognition 
of pleurisy with effusion. If a coin, held firmly in an inter- 
costal space, is struck with another coin at right angles, or 
better on percussion with the metal part of the percussion ham- 
mer upon the pleximeter and simultaneous auscultation is prac- 
ticed over the corresponding spot on the opposite side, the 
percussion sound is higher and more metallic in the area of 
pleuritic dullness, in contrast to the more resonant, stronger, 
deeper and more prolonged note, or to the dull, high note of 
purely pneumonie infiltration. This sign depends upon trans- 
mission of the sound through the fluid exudate and is of dignos- 
tic importance only in bilateral pleurisy because in unilateral 
disease the sound waves are thrown back in like manner as 
through the lung with inflammatory infiltration; in both cases 
the sound is weakened. The appreciation of this sign requires 
much practice. 

The apex beat is weakened on the diseased side and the 
heart sounds are duller and weaker. ‘Toward the termination 
of severe cases the symptoms of cardiac weakness appear. 

The temperature (Figs. 34 and 35) does not give a typical 
curve. Great variations of temperature are usually seen in 
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the later course of the disease. Remittent or continuous fever 
in less acute cases is occasionally interrupted by fever-free in- 
tervals. Very high fever is usually seen in purulent or ichor- | 
- ous pleuritis. 


Continuous standing during the course of the disease is 
frequently observed in horses. If the animals lie down ex- 
ceptionally they rest on the sternum or on the healthy side, as 
do other animals in the beginning stage of pleurisy, in order to 
protect the tender portions of the thorax against pressure; after 
an exudate has been formed they lie on the diseased side, so 
that the healthy portions of lung have a chance to expand. If 
animals in this stage are, during examination, placed upon the 
healthy side, the dyspnea is at once markedly increased and the 
animals may even suffocate, because the healthy parts of the 
lungs are compressed by the body weight, and the affected por- 
tions by the exudate. 

The appetite is capricious and only becomes normal after 
recovery has set in. If the disease lasts for a long time the 
animals become markedly emaciated. 

The amount of urine is diminished in the beginning; the 
amount of chloride of sodium diminishes markedly as the exu- 
date forms, while its absorption leads to an increase of urine 
and of its chloride of sodium contents (urinary crisis). Al- 
buminuria is not uncommonly present during the course of the 
disease. 


Complications are fre- 
quent, even if the primary 
diseases followed by a sec- 
ondary pleurisy are left out 
of consideration. Very im- 
portant, as a complication, 
is pericarditis, because it may 
lead to complete cardiac ex- 
haustion. Delacroix found 
embolism in the pulmonary 
arteries in a horse which died 
suddenly during recovery from = 
pleuritis; the origin of the aan 
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According to Guittard, pleuropneumonia of fowl at first leads to 
listlessness, diminished appetite, retarded digestion, and after several 
days to great prostration, the comb becomes pale and the respiration 
forced. In the further course of the disease the animals die quickly 
after diarrhea has set in. An exact diagnosis can only be made on post- 
mortem examination. 


In the beginning and often during its whole course, chronic 
pleuritis does not lead to very prominent symptoms, which be- 
come marked especially during exercise. If there are extensive 
adhesions, the vesicular breathing is less marked, but the pereus- 
sion sounds remain normal. In the presence of serous or more 
purulent exudates in the thoracic cavity, after certain occur- 
rences, for instance after hard work or after a cold, one ob- 
serves acute exacerbations which, in addition to already exist- 


HP. Rate 5 6 te 8 (| (al ee eh 13) | ea S| 6 17 18 | 19 


05/120 50 
00/110} 45 
95 [110 | bo ae : 
== A 
4 t * + 
390] 80) 35 WI 3 
\ %, 
: | JEST SE 
_ l] “ ii 
85 80) ory rt Et 
Ate \ 
fe 
ce) 
B80] 70/25] : 
ei i 
, a : 
37-5] 80) 20 f 
, 2 Bilateral horizontal dullness a 
%0} 50} 15 z 
365 40} 10 


Fig. 35, Fever curve in secondary pleurisy in a horse, (following upon croupous 
pneumonia). 


ing areas of dullness and diminution or absence of breathing 
sounds, lead to tenderness of the thoracic wall, marked dysp- 
nea, dry, rough cough and moderate elevation of temperature. 
Displacement of the heart by the exudate leads to change of the 
apex beat and in the intensity of the different heart sounds in 
various places of the cardiac region; disturbances of cireula- 
tion may also be present (stronger filling of the veins, presysto- 
lic venous pulse, edematous infiltrations). (See compression of 
the heart, Vol. I.) 

Disturbances of nutrition appear sooner or later. The 
hair becomes lusterless and ruffled, the skin dry and less elastic; 
emaciation gradually reaches a high degree, the production of 
milk diminishes, the symptoms of cardiac weakness come on 
and the animals die exhausted and emaciated. 
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Course. Very mild cases of fibrinous pleurisy sometimes 
run a very rapid course, occasionally one of a few hours only. 
The symptoms may be of a very minor character, very insig- 
nificant tenderness, soft friction sounds; otherwise nothing ab- 
normal can be detected in the chest. These symptoms may en- 
tirely:escape notice, as is proved by the well-known fact that 
thickening of the pleura and adhesions are not infrequently 
found in animals who have always been under observation and 
who never showed symptoms of pleurisy. 

The formation of an abundant fluid exudate often requires 
a long period of time; sometimes, however, the pleural cavity 
may become filled within a few days to over one-half of its 
space. The increase of the exudate usually occurs periodically 
and is accompanied by elevation of temperature. Occasionally 
the exudate only increases to such an extent that life is not en- 
dangered for several months. 

Pleurisy with exudate may end in complete recovery, espe- 
cially when the exudate is not very fibrinous or is purely 
serous. In the majority of cases chronic tissue changes, such 
as thickening and adhesions, remain as permanent residua. 
Whenever the quantity of the exudate is considerable, its ab- 
sorption requires several weeks and is interrupted by tem- 
porary relapses. Adhesions which have been formed may sub- 
sequently interfere with the proper movements of the lungs. 
Most dangerous in this respect are adhesions at the lower pos- 
terior thirds of the lungs, or the lower posterior margins. An- 
imals with adhesions in these parts usually suffer for the rest 
of their lives from shortness of breath, even if their general 
state of nutrition is good. Adhesions of the lungs may also 
bring it about that the portion which is fixed in an abnormal 
place is unable to return to its normal place after the exudate 
is absorbed. The neighboring portions must then expand more 
extensively, the heart may be displaced toward the affected 
side and the thoracic wall may eventually be depressed. 

Chronic pleurisy does not terminate in complete recovery, 
particularly since the compressed pulmonary tissue becomes 
permanently solid, on account of the collapse of the alveolar 
walls, and on account of the connective tissue proliferation. 
Such animals are easily tired out when worked, their nutrition 
is not good, they cough periodically, breathe with difficulty and 
the presence of an exudate in the lower portion of the thorax 
ean be demonstrated objectively. 


Chronic pleurisy sometimes develops as such from the start and 
only reaches a high degree after months. According to Rigot and 
Cruzel, this form is particularly common in eattle, and as Lafosse and 
Trasbot state, particularly after milder, but frequently recurring, colds. 


A fatal termination of pleurisy occurs in acute cases usu- 
ally after two to three weeks, in consequence of suffocation or 
exhaustion. Before death the sick animals show great dyspnea, 


190 Inflammation of the Pleura. 


the nostrils are convulsively dilated in each inspiratory act, 
the ribs are extensively elevated with a simultaneous elevation 
of the spinal column and the mucous membranes are cyanotic. 
The animals finally fall down, try several times to get up again, 
kick around the floor and die in convulsions. Death sometimes 
comes on quite unexpectedly with the symptoms of cardiac 
weakness during an attack of suffocation. In some chronic cases 
the animals succumb completely prostrated. 


Diagnosis. The only pathognomonic sign of pure fibrinous 
pleuritis is the friction sound heard synchronously with the 
respiratory movements. If, however, in the course of a dis- 
ease which is usually followed by pleurisy, tenderness of the 
intercostal spaces come on, one is justified in thinking of the 
probability: of a beginning pleurisy. Rheumatism of the inter- 
eostal spaces (pleurodynia) is very rare and can be distin- 
guished from pleurisy, even in the absence of friction sounds, 
on account of marked general disturbances which are present 
in pleurisy, by the accelerated and weak pulse, acceleration of 
the superficial, so-to-say trembling, respiratory movements. 
Affections of the ribs (fracture, periostitis, caries) are charac- 
terized by swelling and tenderness confined to the ribs, as well 
as by the absence of general symptoms. 

Pleuritis with fluid exudate is characterized by the following 
clinical picture: marked horizontal dullness, often on both sides, 
strong increase of resistance and the absence of respiratory 
sounds in the area of dullness. Exploratory puncture may be 
necessary to clear up a doubtful case. Croupous pneumonia is 
differentiated by the presence of an area of dullness which is 
bounded upward by a curved line or which rises or falls pos- 
teriorly, and by bronchial breathing which is audible at least 
from time to time. The initial symptoms are also very different. 
The onset of pneumonia is characterized by a reddish yellow 
discoloration of the mucose, eventually by a rust-colored nasal 
discharge, by deep and difficult respiration and by a strong 
pulse; in the beginning of pleurisy the respiration is much 
accelerated, superficial, almost trembling; the pulse is hard and 
small and the hand placed on the chest wall can detect a mus- 
cular tremor. The fever curves of the two diseases differ mate- 
rially. The course of the fever in pleurisy is similar to that in 
eatarrhal pneumonia; however, a continuous area of dullness 
is either absent or it is ‘shaped as in croupous pneumonia. 


The difficulties increase, however, when it must be decided 
whether pneumonia and pleurisy exist simultaneously. The 
shape of the area of dullness is then not decisive, because 
fluid below and infiltrated lung floating on it above may give 
a curved boundary line of the area of dullness. One also hears 
bronchial breathing sounds in the floating lung especially near 
the upper boundary of the area of dullness, as it is often found 
in croupous pneumonia. The behavior of the apex beat and 
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of the heart sounds often is decisive; a diminution in their 
intensity points to pleurisy. Important also is the presence of 
edema of the inferior thorax, which does not occur in pneu- 
monia; also the behavior of the transmitted tracheal percus- 
sion note and of bronchophony (see page 124). 

The differential diagnosis between pleurisy and pleuro- 
pneumonia in cattle may be difficult when pneumonia consoli- 
dation exists simultaneously with pleurisy. The concomitant 
circumstances, such as the possibility of importation of the con- 
tagion must then be considered. <A suspicion of the existence 
of pleuropneumonia appears justified where subacute or chronic 
pleuritis or pleuropneumonia are found and where the possi- 
bility of a contagion cannot be excluded. 


Pleuritis may be distinguished from pericarditis by the 
fact that in the former case the apex beat is not as much inten- 
sified and as rhythmic as in the latter case; the friction sounds 
in pleuritis are usually heard on one side only, they are influ- 
enced by the respiratory movements, and friction sounds and 
tenderness of intercostal spaces are usually found in other areas 
aside from that of the heart. Apex beat and heart sounds are 
almost absent in pericarditis with effusion; this is contrary to 
what is found in pleurisy. 


Anamestic data and the eventual simultaneous presence 
of other pathologic processes deserve full consideration in es- 
tablishing the particular nature of existing pleurisy, which may 
depend upon a purulent inflammation of neighboring or more 
distant organs; purulent or ichorous pleurisy sometimes occurs 
after penetrating wounds of the thorax. Pleurisy accompanying 
chronic affections of the lungs (tuberculosis, glanders, actinomy- 
cosis, lungworm disease) is usually fibrinous or serofibrinous. 
In tuberculosis and in cachectic processes in general it may 
also be hemorrhagic. Assistance in the diagnosis m may be af- 
forded in cattle and also in dogs by a tuberculin test. The char- 
acter of the exudate is best ascertained by an exploratory pune- 
ture, which is perfectly void of danger and which should be 
performed in all doubtful cases. The fluid is examined micro- 
scopically, chemically and bacteriologically; in case a tubercu- 
lous pleurisy is suspected, it may be used for inoculation of 
experiment animals. Guinea pigs inoculated with tuberculous 
pleuritic exudate apparently free from tubercle bacilli, often 
acquire tuberculosis. Such an exudate contains. particularly 
mononuclear leucocytes, as does the exudate of chronic pleuritis 
especially in intrathoracic tumors. 


The exploratory puncture is best made with a hypodermic syringe; its needle 
is pushed into the area of dullness, into the pleural cavity, best in the sixth or 
seventh intercostal spaces. In withdrawing the piston of the syringe, fluid often 
enters even if the néedle has been pushed into masses of fibrin. The end of the 
needle may touch the lung and in this manner we may eventually gain some informa- 
tion about the consistency of the lungs; if the needle has been pushed into the 
lung parenchyma, we get pure blood or, in the presence of pneumonia, a bloody 
stained fluid. The fluid obtained by puncture may be used for bacterioscopic 
examination and for animal inoculation. 
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The prognosis depends upon the etiologic factors, the char- 
acter of the exudate, the species and the age of the animals 
affected. Pure fibrinous pleurisy following croupous pneumonia, 
is not of very grave significance, but the accumulation of a fluid 
exudate under these and other circumstances is usually an un- 
favorable symptom. Cases with high fever, chills and great 
prostration, with rapid increase of the exudate, usually take 
an unfavorable course. A guarded prognosis is, however, indi- 
cated even in less tempestuous cases, because relapses are com- 
mon and may lead to a fatal issue. Speedy death must be ex- 
pected in purulent and ichorous pleurisy. The formation of a 
hemorrhagic exudate into the pleura under marked acute symp- 
toms also has an unfavorable significance. 

In considering the prognosis one must also think of the 
sequele which may materially decrease the value of the animal. 


Fig. 36. Sediment of an exudate in serofibrinous pleurisy of a horse. a, polynuclear 
leucocytes; b, red blood-corpuscles ; ce, endothelial cells in a condition of fatty degen- 
eration. 


Adhesions usually remain after a pleurisy which has lasted 
three to four weeks; relapses and the formation of an area of 
permanent dullness exelude the possibility of complete recovery. 


Treatment. The most important measures are the estab- 
lishment of favorable hygienic conditions, regulation of diet 
and nutrition of the animal following the same principles as 
laid down for the treatment of croupous pneumonia (see page 
134). Energetic antiphlogistic treatment is indicated in the 
beginning of pleurisy when friction sounds are still present. 
To this end the thoracic wall should be irrigated with cold 
water, or snow or ice should be applied to the tender region. 
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This must be continued until the sensitiveness, the friction 
sound, and the high fever has subsided. Good results may be 
obtained in the beginning with these applications. Inunctions 
with irritating or acrid substances, based upon the principle 
of counter-irritation, appear less indicated, although they were 
formerly much practiced. 


French veterinarians even today extensively employ the socalled revulsive 
treatment by irritating inunctions applied to the thorax from the start and alleged 
to stop the inflammation. Venesection is practiced for the same reason. Trasbot 
recommends the following treatment in acute cases; in the very beginning vene- 
section, with the removal of an amount of blood in proportion to the existing 
plethora of the animal, then energetic treatment with preparations of mercury, 
salicylates and digitalis. 


Autoserotherapy, which was introduced by Magnin, is said 
to have proved of value especially in the initial stage of exuda- 
tive pleurisy in horses. In several cases observed by the 
authors, it failed to influence the course of the disease, but of 
seventeen horses treated in this manner by Marchal & Séjourant, 
all recovered. As soon as possible after an exudate has formed, 
thoracocentesis is practiced and a portion (10-15-50 ec.) of the 
removed fluid is injected under the skin without reference to 
the character of the exudate. The treatment is to be repeated 
at least once. Chiari & Januschke recommend chloride or lac- 
tate of calcium, to prevent the formation of exudate. In experi- 
ment animals these drugs prevent the development of inflamma- 
tion; they are given internally (dogs 0.5-1.0 gm., horses 10-20 
gm. in solution), or better subcutaneously (10-20 ec. of a 2-4% 
solution) for several days. In a dog with tuberculous pleurisy, 
and in a horse with recent pleuropneumonia these remedies did 
not prevent exudate, but in some horses intravenous injections 
of a 1% solution of calcium chloride in physiological salt solu- 
tion proved successful in the hands of the authors. 


In the further course, beginning on the second or third day, 
moist, warm applications may be made. Energetic inunctions 
may be serviceable in delayed absorption, viz., spirits of mus- 
tard, 6-10%, chloroform liniment (chloroform 10.0, liniment 
volatile 40.0). These are to be applied twice or thrice daily 
over the area of dullness, while more intensely acting drugs, 
such as cantharidin, croton oil, euphorbium ointment, ete., 
should rather be left alone. Priessnitz’ applications may be 
employed two to three hours after the inunctions. 


Norr.—In human medicine applications of green soap have proved very efficient 
means of stimulating delayed absorption of pleuritic exudates (see Report from 
the Winyah Sanatorium, Drs. K. and 8. von Ruck, Asheville, N. C., 1911, page 4). 
This should prove of value in animals also. The green soap is applied by friction 
over the affected side after the skin has been washed with ordinary soap and hot 
water. As a rule the application is made at bed time, is allowed to remain over 
night and repeated daily, or less frequently, depending upon the tolerance of 
the skin. When hyperemia occurs as an effect of irritation, this is allowed vw 
subside before the application is repeated. In many cases the skin is tolerant 
enough to permit daily applications; in others marked hyperemia follows after its 
first use in which event the soap must be diluted (Transl.). 


Narcotics are to be employed in severe tenderness of the 
Vol. 2—13 
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thoracic wall and against tormenting cough. Fever requires 
interference only when it is very high and when the affection 
has set in in a very tempestuous manner; then the drugs recom- 
mended elsewhere (see page 136) are to be considered. 

Diuretics are indicated in the presence of a diminished 
excretion of urine; powerfully acting drugs should however be 
avoided. Aside from those medicines which were recommended 
for croupous pneumonia (see page 137) the following are to be 
recommended: digitalis (daily 3-7 gm. or to dogs as an infusion 
1 : 100 in tablespoon doses, not to be continued longer than one 
week; liq. potassii acetatis (100-180.0 or 5-10.0 per diem, also in 
combination with digitalis) ; oil of turpentine (10-15.0 or 1-2.0) ; 
calomel (2-4.0 or 0.03-0.05) must be discontinued at once after 
diarrhea has set in; common salt. To increase absorption the 
following’ drugs are serviceable: pilocarpine (0.1-0.2 and for 
small animals 0.005-0.01 gm. subcutaneously); arecoline (0.08 
em. for horses subcutaneously) and the laxatives, especially the 
salts. Animals with cardiac weakness should not receive pilo- 
carpine or arecoline. 

The most reliable procedure to diminish the amount of the 
exudate is puncture of the thorax (thoracocentesis), an interfer- 
ence absolutely void of danger if performed with aseptic and 
general precautions. ‘Thoracocentesis is indicated especially 
when there is immediate danger of suffocation and in purulent 
and ichorous pleurisy. There exist, on the other hand, 
numerous observations (Almy, Liénaux, Frohner, Marek), which 
show that puncture made repeatedly and immediately after the 
exudate has formed may bring about a speedy amelioration even 
if only a small amount of fluid has been removed. The often 
observed favorable influence, even after the removal of a small 
amount of exudate, may be explained by a diminution of the 
pressure exerted upon the blood and lymph vessels of the pleura. 
(There is hope for the absorption of the exudate then only if 
the molecular concentration of the latter is not greater than that 
‘of the blood plasma. This has been demonstrated in the case 
of man by Kétli and Torday.) The primary affections, of 
course, influence materially the possibility of successful treat- 
ment in secondary pleurisy. Frohner is inclined to believe that 
only those cases offer hope in which the exudate is free from 
bacteria. A favorable result does not occur after puncture in 
cases where the lungs have lost the power to expand. 


The puncture is best made in the seventh intercostal space but on the right 
side it may be made in the sixth space; in larger animals 3 to 5 em. above the costal 
cartilages. The instrument may be simply a hollow needle provided with a long, 
slender rubber tube, the free-end of which should dip into sterile water. A trochar 
(Billroth’s trochar is particularly serviceable) is still better adapted which has 
the canula provided with a stop-cock which should be closed after the withdrawal 
of the stiletto; then a rubber tube can be fastened to the trochar. This simple proced- 
ure does, however, not always lead to success, because the exudate rarely stands under 
sufficient pressure to force the fluid out of the rubber tube. It is therefore frequently 
necessary to employ the aspirators of Dieulafoy or Potain, which will permit the 
aspiration of fluid out of the thorax and offer the additional advantage of preventing 
the entrance of air into the thoracic cavity. The entrance of bacteria into the 
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thorax during puncture must by all means be prevented because this would lead 
to a more serious and more malignant inflammation. 

The evacuation of the exudate must always be brought about gradually and 
slowly in order to avoid sudden changes of the intrathoracic pressure, as these 
might lead to extensive capillary hemorrhages and paralysis of the heart. The 
puncture must be interrupted at once if the yellowish exudate becomes hemorrhagic, 
if the patient is attacked by cough or if the needle touches the lung. If the pulse 
becomes weak the patient should receive a subcutaneous injection of caffeine or oil 
of camphor. Occasionally one might try intravenous injections of adrenalin (Barr). 
After the termination of the puncture horses may receive a subcutaneous 
(Boucheriou) or an intravenous (Almy) injection of 2 or 3 liters of physiologic salt 
solution. Fairise recommends a subsequent intrapleural injection of 1144 to 4 
liters of a 1 to 1.5% solution of gelatin in order to prevent hemorrhage or a rapid 
renewal of the exudate. Subsequent dribbling of the exudate into the intramuscular 
tissue through the puncture in the thoracic wall may be prevented by the use of 
a finer trochar. 

The amount of exudate which may be removed by one puncture depends upon 
circumstances; if there is intense dyspnea, enough should be withdrawn to remove 
the latt.r (in horses 20 to 40 quarts). In cases where the amount of the exudate 
is moderate and where there is no immediate danger of suffocation, the removal 
of 4 to 5 quarts in large, and of 250 to 500 ce. in small animals, is sufficient; 
larger amounts should be removed at one time only if repeated punctures have 
shown that additional amounts of fluid have not been formed. It is well known 
that horses can stand, without damage, the removal, at one time, of 30 to 40 or 50 
quarts of fluid; however, this may exceptionally lead to the death of the animal, 
either in consequence of paralysis of the heart (Trasbot, authors’ observation) 
or on account of extensive capillary hemorrhage (authors’ observation). These 
circumstances, aS well as the fact that withdrawn fluid may reaccumulate in a 
short time and so weaken the patient considerably, let it appear advisable not to 
withdraw very large amounts of fluid at one time. 


Simple puncture is not sufficient in purulent or ichorous 
pleurisy and it is usually not even successful if the thoracic 
cavity subsequently is irrigated repeatedly with a disinfecting 
solution (boracic acid 2-4%; thymol, 0.1%; acetate of lead, 
1-2%). Bergeon succeeded in a cow by repeated irrigations with 
the following solution: tincture of iodine, 60.0, iodide of potash, 
20.0, boiled water, 10,000 cc. Ordinarily the only procedure 
that holds out any promise of success is to open the thoracic 
eavity, and the resection of ribs, followed by cleansing of the 
chest cavity (Cadéac, Poinot and others). 

Literature. Almy, Bull, 1901, 128.—Aubry, Rev. vét., 1905, 629.—Barr, 
M. m. W., 1904, 982.—Bergeon, Rev. vét., 1907, 505.—Duvieusart, Rec., 1845, 721.— 
Eisenmann, Monh., 1906, XVII, 97.—Frohner, ibid., 1905, XVI, 44.—Guittard, 
Pr. vét., 1908, 1—Immelmann, Pr. Mt., 1883, 46.—Kowalewsky, Vet. Jhb., 1906, 
158.—Lefébre and Guérin, Bull., 1903, 145.—Liénaux, Ann., 1903, 65.—Mathis, 
J. vét., 1895, 39.—Moussu, Rec., 1906, 153.—Poinot, Rec., 1901, 28.—Pr. Mil. Vb., 
1899-1908.—Trasbot, Dict., 1889, XVII, 291 (Lit.).—Rec. 1892, 425. (See also 
literature on the primary diseases.)—Chiari & Januschke, A. f. exp. Path. u. Phmk., 


1911, LXV, 120.—Magnin, Rec., 1909, 290.—Marchal & Séjournant, Bull., 1911, 
446.—Mori, Mod. Zooiatro, 1907, 986—Wiemann, Z. f. Infkr., 1911, IX, 233. 


2. Dropsy of the Thoracic Cavity. Hydrothorax. 


Hydrothorax occurs as a part of the clinical picture of 
certain organic and general diseases and consists in the collec- 
tion of a serous fluid in the thorax without inflammatory changes 


in the pleura. 


Etiology. Hydrothorax is usually caused by a congestion 
in the vena cava and its branches. It is therefore observed in 
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chronic diseases of the lungs; still more frequently in chronic 
cardiac diseases and is usually associated with ascites, hydro- 
pericardium and anasarea. The affection is similarly developed 
in compression of the venous trunks (compare compression of 
the heart in Vol. I). 


A small amount of clear fluid due to cardiac weakness is usually found in 
the pleural cavity after prolonged spasms preceding death. 


_ Hydrothorax in other cases depends upon general anemia, 
hydremia, or indirectly upon a long-standing exhausting” dis- 
ease (glanders, renal disease, echinococcus, carcinomatosis, ete.). 
The effect of substances which are irritating to the capillary 
walls may play a role in some cases. 


No observations have been made in veterinary medicine to decide whether 
congestion in the lymphatics, particularly in the thoracic duct, may be the cause 
of hydrothorax. 


Anatomical Changes. The transudate in the thoracic cavity 
appears light, or reddish yellow, perfectly clear or slightly 
turbid; it may contain very fine flocculi of fibrin, occasionally 
also numerous red blood corpuscles. It contains a considerable 
amount of albumin; however, the amount of the latter and the 
specific gravity are less than that of the blood serum. One 
usually sees few formed elements under the microscope 
(desquamated, swollen epithelia, a few lymph corpuscles and 
erythrocytes and some cells in a condition of fatty degener- 
ation). The lungs are compressed in proportion to the amount 
of the transudate; the pleure either show no changes at all, or 
are somewhat thickened or cloudy. Congestion is usually 
present. 


Symptoms. Hydrothorax usually develops uniformly on 
both sides and the signs pointing to a collection of fluid in the 
thoracic cavity (see page 184) are found bilaterally. The other 
signs, especially those of compression of the lungs, are the 
same as in serous pleuritis; they develop, however, somewhat 
more slowly, without fever and without tenderness of the tho- 
racic wall. The serous fluid easily changes its place and the 
area of dullness changes with changes in position of the patient; 
the upper boundary always remains horizontal. The lower 
portions of the thorax appear wider in the presence of an abun- 
dant transudate and the movement of the ribs also requires the 
action of the accessory respiratory muscles. 


The diagnosis depends upon the detection of the primary 
disease, the presence of other hydropic conditions, the pro- 
tracted and variable course of the affection. Exploratory punc- 
ture furnishes further proof; the fluid is usually only slightly 
turbid, the specific gravity below 1016, the sediment contains 
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few white blood cells and does not cause cloudiness, or only slight 
cloudiness on the addition of one drop of the fluid to a highly di- 
luted acetic acid (1 drop to 100 ce. of water), in contrast to the 
smoky, milky or ring-shaped cloudiness in case of exudates. 
Chaleur and Labasque removed the transudate of a horse suffer- 
ing from compression of the vena cava due to a melanotic tumor, 
and found black, sand-like masses of pigment. 


Treatment. The amelioration or aggravation of hydro- 
thorax goes hand in hand with the primary disease toward which 
the treatment has to be directed. If suffocation threatens, punc- 
ture may be resorted to. It may affcrd temporary relief. 


3. Collection of Air in the Pleural Cavity. Pneumothorax. 


By pneumothorax in the limited sense of the term is meant 
a pathological condition, when atmospheric air gets between 
the parietal and visceral layers of the pleura and causes col- 
lapse or compression of the lungs. Those rare cases must also 
be included where other gases get into the pleural cavity. 


Etiology. Air is enabled to enter into the pleural cavity 
in consequence of penetrating traumatic injury to the chest 
wall, on account of the negative pressure in the chest cavity. 
The lungs then collapse in consequence of their elasticity. 
Pneumothorax is similarly brought about when a foreign body 
penetrates into the diaphragm from the omasum; so that the 
gases in the latter can get into the pleural cavity. Pneumothorax 
is also frequently observed in consequence of disease of the lungs. 
Injury to the lungs may occur in penetrating trauma to the 
thoracic wall, in subcutaneous fracture of the ribs, or through 
a foreign body aspirated into the air passages. The possibility of 
rupture of the superficial strata of the lungs also exists when 
the air in the lungs is suddenly placed under high pressure 
(cough, violent action of the abdominal walls, drawing of heavy 
loads, vomiting, great efforts, continuous bellowing, falling, 
sudden pressure upon the thorax, ete.). Purulent or ichorous 
pulmonary foci communicating with bronchi, occasionally echi- 
nococeus cysts (Deupser, Sperling) may break into the pleural 
eavity. Perforation of the pharynx may in very rare cases lead 
to pneumothorax. 


Pathogenesis. The amount of air or gas which enters 
depends upon the character of the opening. If the latter is not 
closed (open pneumothorax) enough air enters to bring about 
a degree of collapse of the lungs which is seen in cadavers after 
opening of the thorax. Later on the air left in the lungs is also 
absorbed and the latter may become entirely void of air. If, 
however, the opening is of such type that it will open during 
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inspiration and close during expiration (valvular pneumotho- 
rax), then the air pumped in on inspiration will rapidly com- 
press the lungs and expand the wall of the thorax. If the opening 
closes sooner or later (closed pneumothorax) the lungs will also 
collapse proportionately to the amount of air entered. But on 
account of the closure of the opening they will not become com- 
pressed, the air is uniformly distributed around the external 
and lower portions of the lungs, and can be absorbed later on. 

With the air streaming in through the wall of the thorax 
or from the air passages and always with air coming from 
neighboring organs, bacteria get into the pleural cavity and 
may lead to fibrinous, more usually to purulent, pleuritis. 


Anatomical Changes. Air does not stream outward or in- 
ward in open pneumothorax after opening of the thoracic wall; 
it streams occasionally into the chest cavity in closed pneumo- 
thorax and streams out with a hissing sound in valve pneumo- 
thorax; it may then move a flame held before the opening. 
If the trachea had been closed air-tight before an injury to the 
lung, on opening the chest cavity, one can easily recognize the 
collapse of the lungs as it occurred during life. We also usually 
find the signs of serofibrinous (hydropneumothorax) or puru- 
lent pleuritis (pyopneumothorax). The changes are usually 
found in one, rarely in both pleural cavities. 


Symptoms. The symptoms of pneumothorax either set in 
suddenly or they develop very gradually, according to whether 
air got into the pleural cavity suddenly or gradually. More or 
less intense dyspnea develops in consequence of the displace- 
ment and collapse of the lung. It often increases gradually and 
may lead to attacks of suffocation and to a fatal termination, 
within one-half to one day. Rapid deterioration is particu- 
larly seen after bilateral pneumothorax or after one due to the 
breaking through of an abscess or of a gangrenous focus. Slow 
ingress of air in other cases-leads to much less violent symp- 
toms; these may, in fact, be so slight that they are overlooked 
and the pneumothorax is only discovered during a physical ex- 
amination. 

The shape of the thorax in valvular pneumothorax may be 
so changed that the diseased half is more prominent, while in 
other forms the healthy side or both halves may become promi- 
nent. Tenderness on pressure upon the intercostal spaces points 
to pleuritis or to fracture of the ribs. 

In valvular pneumothorax, the percussion sound is atympa- 
nitic, loud, and possibly somewhat weakened, in consequence of 
increased tension of the chest wall. In open pneumothorax, the 
sound may be tympanitic in all species of domestic animals, in 
the presence of a sufficiently large opening in the thorax wall; 
if, however, pneumothorax is open toward the air passages and 
if the opening can not be large, a tympanitic sound is only heard 
in small animals, because in them only the small column of air 
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necessary for the production of tympanitice sound will be pres- 
ent under these conditions. In open pneumothorax one com- 
monly also hears the noise of the cracked pot. The percussion 
sound of a closed pneumothorax, in total or considerable pul- 
monary collapse, remains atympanitic in large animals; it be- 
comes, however, distinctly tympanitic in small animals, and also 
in large animals if conditions have brought about the forma- 
tion of a small column of air. 

One usually hears a metallic sound on ordinary percussion, 
frequently only on auscultating or on percussion with two hard 
objects; this is, as a rule, audible over the whole of one-half of 
the thorax. If adhesions have previously been formed, or if 
rapid closure of the opening has permitted the entrance of only 
an inconsiderable amount of air, the metallic sound is heard over 
a limited area only. When there is an open communication of 
the pleural cavity with the air passages, one hears the metallic 
sound, even at a distance, in smaller animals after opening their 
mouth. The percussion sound of the chest may, posteriorly, on 
the affected side be followed up to the costal arch; the same 
occurs, however, on the healthy side in consequence of a com- 
pensatory distention of the lung on the healthy side. 

After the development of pleurisy with effusion, one can 
demonstrate dullness to a variable extent with an upward hori- 
zontal boundary line; here there is no metallic sound. 

Auscultation demonstrates conditions which vary from case 
to case. Sometimes one hears no breathing sounds at all in ¢on- 
sequence of intense collapse of the lungs; as a rule, however, the 
breathing sounds penetrate through a not overly thick column 
of air. One then hears bronchial, possibly amphoriec breath- 
ing; usually, however, only a metallic sound. If there is fluid 
and air between the layers of the pleura, one hears metallic 
splashing with every respiratory movement, which becomes still 
more intense in sudden movements or in shaking of the animals. 
In exceptional cases, one sometimes hears dripping sounds. 

The heart beat is not felt at all on the affected side, or only 
faintly ; the heart sounds are occasionally accompanied by a me- 
tallic note. 


Course and Prognosis. The described symptoms usually 
last only a short time, especially if pneumothorax follows an 
already existing pneumonia or pleurisy; however, even in ani- 
mals which were previously well, pleurisy usually develops soon 
and brings about a fatal issue. Pneumothorax from injury or 
rupture of a healthy lung ends in recovery somewhat more fre- 
quently; one due to penetrating injury of the thoracic wall 
rarely, i. e., when infection of the pleura has not occurred. The 
air is absorbed in such cases after closure of the injury, and the 
lungs again expand. 


Diagnosis. Characteristic for pneumothorax is the metallic 
sound present over a large portion of the thorax and brought 
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out by percussion and auscultation. When lung cavities are 
present, tympanitic and occasionally also metallic sounds are 
present only in circumscribed places, and they are usually sur- 
rounded by an area of dullness. Diaphragmatic hernia might 
give rise to errors in diagnosis, if parts of the stomach or loops 
of intestines have prolapsed into the thorax. But the tympa- 
nitic or metallic sound which may be present in the posterior 
and inferior portions of the thorax reaches a high intensity; its 
pitch varies with the peristaltic movements and, if these are 
arrested on account of incarceration, the symptoms of intestinal 
occlusion are present. The character of the fluid which might 
be present can only be ascertained by an exploratory puncture. 


Treatment. In closed pneumothorax, the air ought to be 
removed. - An ordinary trochar is not well adapted for this pur- 
pose, because more air might be let in by it. Therefore, one has 
to use a trochar with a stopcock or, still better, a Dieulafoy 
aspiration apparatus. In the absence of such devices, a simple 
trochar or hollow needle may still be serviceable if one attaches 
to it a rubber tube with a clamp. In pneumothorax which opens 
outward the opening must first be closed. 

The operation recommended for purulent pleurisy might be 
tried in purulent pneumothorax. 


Literature. Darrow, Rec., 1902, 482—Deupser, B. t. W., 1890, 321.— 
Dorsprung-Zelibo, Vet. Jhb., 1902, 126.—Douville, Ree., 1907, 693.—Fiebiger, Z. 
f, Tm., 1902, VI, 1—Gheorghiardi, Ann., 1905, 153.—Marek, Z. f. Tm., 1905, IX, 54.— 
Moussu, Rec., 1897, 81, 558.—Petit, Rec., 1902, 21,—Siedamgrotzky, g. BS 1887, 71.— 
Sperling, D. ‘t. Wee 1898, 270,—Poenaru, Avh. vét., 1910, 83. 


Hematothorax. The presence of pure blood in the chest cavity is 
called hematothorax, in the limited sense of the word. However, those 
cases are frequently included where a serous or purulent exudate or 
transudate are more strongly stained with blood. Such hemorrhages 
occur after intense infections, in exhausting diseases, in consequence of 
rupture of vessels in the thoracic cavity or after external traumatic 
injuries. 

The symptoms simply point to an accumulation of fluid in the 
thorax. The detection of its hemorrhagic character is only possible by 
exploratory puncture. One may, in addition, observe the symptoms of 
an acute anemia, which correspond in degree with the amount of blood 
lost. 

The treatment depends on the primary disease and the cause of the 
affection. Small amounts of blood may be completely absorbed. 


Diseases of the Digestive Organs 


SEaoN dl, 
DISEASES OF THE BUCCAL CAVITY. 


1. Catarrh of the Buccal Cavity. Stomatitis catarrhalis. 


(Stomatitis Simplex, Stomatitis Erythematosa, Maulcatarrh 
[German ].) 


Etiology. Catarrh of the buccal mucosa may occur pri- 
marily after injury by sharp parts of plants, by pointed foreign 
bodies, such as fragments of bones, nails, ete., also in conse- 
quence of faulty teeth, improper bridle bits, by rough examina- 
tion of the mouth. The buccal cavity of cattle may develop a 
eatarrhal or even an ulcerative inflammation after penetration 
into the mucosa of licked up hairs or of the bearded grains of 
barley. (Koiranski.) 

Scalding by hot feed (distillery slop, broth) or hot medicinal 
applications may also cause inflammations. 

Chemical irritants may likewise be the causative factors, 
particularly such as are applied externally as medicines, and 
may accidentally be licked up by the animal or otherwise come 
in contact with the mucosa of the mouth. It sometimes occurs 
that animals drink of solutions of carbolic acid or corrosive sub- 
limate, prepared and used for purposes of disinfection. Occa- 
sionally internal medicines, when used in too strong a conecentra- 
tion, may exert a caustic effect, and this is frequently the case 
with tartar emetic. Some medicines, like mereury, iodine or 
lead, may produce a catarrhal affection of the mouth after long- 
continued internal use. This condition may also be produced 
by strongly fermenting distillery slop, or other fermenting food 
materials. The milk of animals suffering from diseases of the 
udder, from foot-and-mouth disease, or from variola, produces 
inflammation in the mouth of the sucking young. Further causes 
of catarrhal inflammations are the poisons contained in such 
plants as spurge, hemlock, mustard, ranunculaceex, ete., occa- 
sionally also Swedish clover and fresh, insufficiently dried hay. 
Catarrhal inflammation of the mucous membrane of the mouth 
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of dogs has repeatedly been seen when these animals have been 
running around in fields abounding with stinging nettles. The 
hairs of the latter get into the mouth on inspiration and pene- 
trate the mucous membrane. (Rohr.) 

Feed infected with various fungi is believed to be partic- 
ularly prone to cause inflammation. However, the experiments 
of v. Tubeuf have failed to demonstrate the correctness of this 
claim. (Fihlings, Landw. Zeitung, 1904, 467.) 


Feed plants are subject to infection with the following rust and other fungi; 
the rape destroyer (Polydesmus exitiosus), the fungus of Swedish clover (Uromyces 
occultus), the rust of grain (Puccinia graminis), the rust of reed (Puccinia 
arundinacea, also mildew (Hrysiphe communis) and Tilletia caries. 


Caterpillars or the hairs of caterpillars mixed with feed 
cause inflammation both in consequence of traumatic injury 
and also on account of the presence of acrid poisons; injurious 
caterpillars are especially Bombyx processionalis and Por- 
thesia chrysorrhea. Similar effects are produced by plant 
lice when present in large numbers; mites (Acarus farine?) 
are likewise said to produce such inflammatory processes. 


Secondary catarrh of the buccal mucosa starting from the 
gums or their neighborhood may be due to the eruption or 
change of the teeth (gingivitis, oulitis). 

Catarrh is frequently seen in the course of infectious and 
intestinal diseases, in which decomposition products of the sa- 
liva and the desquamated epithelia accumulating in the buccal 
eavity undoubtedly play an important role. Catarrh of the 
buccal mucosa is also common in inflammatory conditions of the 
neighboring organs (pharynx, larynx, salivary glands). A mu- 
cous membrane, debilitated by general nutritive disturbances, 
rachitis, anemia, marasmus, becomes predisposed to the devel- 
opment of catarrhal affections. This is also, partially at least, 
the reason why disease of the mucosa of the mouth is seen occa- 
sionally in dogs during gastro-intestinal inflammations or 
sepsis. ; 

Finally, stomatitis oceurs during the prodromal stage of 
specific infectious diseases (foot-and-mouth disease, infectious 
pustular stomatitis of horses, variola, rinderpest, malignant 
eatarrhal fevers, scorbutus, diphtheria, etc.). 


Symptoms. In acute stomatitis, an increased sensibility of 
the mucosa of the mouth is observed, and this causes 
the animal to take and chew its food in a more eare- 
ful, deliberate manner. Thirst is generally increased. 
On examination, the mucous membrane exhibits an _ in- 
crease of temperature and congestion; the increased red- 
ness may be uniform or in patches; tenacious mucus is 
present. Sometimes there is some swelling, and in horses it 
is often considerable on the hard palate (frog on hard palate). 
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This is due to a marked hyperemia caused by compression of 
the venous plexus. Sometimes the tongue shows edematous 
swelling with transverse furrows or dental impressions. Occa- 
sionally, the excretory ducts of the mucous glands become oc- 
eluded, and then small grayish nodules (stomatitis follicularis) 
are seen here and there, particularly on the internal surfaces of 
the lips. These may exceptionally form small, shallow ulcera- 
tions, which generally heal promptly; however, larger ulcers are 
sometimes found and such may also appear on the skin in the 
neighborhood of the lips and the nose; the lymphatic glands and 
their vessels may also become swollen (Kohnhauser). Vegeta- 
ble barbs which penetrate the mucosa also occasionally lead to 
the formation of small ulcers, up to pea size; the vegetable parts 
which have caused the ulceration may generally be seen at their 
base (Koiranski). In young horses which are changing their 
molars, an enzootic alveolar periostitis with uni- or bilateral 
swelling of the superior maxilla may develop, as in osteoporosis 
(Payne). In certain cases of stomatitis, an edematous swelling 
of the lips and cheeks, also a catarrhal inflammation of the nasal 
mucosa, may be observed. Ina colt which had just been weaned, 
Hasse saw stomatitis with excoriation and soreness of the lip 
at the level of the molar teeth; the affection is called ‘‘ Boca 
rajada’’ and might be caused by feeding of sharp, cutting 
species of Panicum. 

The saliva is increased, salivation occurs, and a foamy fluid 
with large air bubbles adheres to the lips. Owing to the de- 
composition of the saliva and of the desquamated epithelia, a 
sweetish disagreeable smell becomes manifest (foetor ex ore). 

The loosened epithelia, which are found on the surface of 
the tongue mixed with particles of food, form a light or dark 
grayish, occasionally greenish or brown cracked layer, which 
in carnivora hides the red flesh color of the adjacent muscular 
layer. 

In cattle and in cats, the epithelial covering of the filiform 
papilla, which is even normally well developed, proliferates a 
good deal and the upper surface of the tongue becomes markedly 
white, or yellowish and rough. A similar, though generally less 
marked, deposit may also be seen in other parts of the buccal 
cavity, such as the gums, the internal surface of the cheeks, the 
corners of the lips. 

In fowls, the comparatively thick epithelial layer becomes 
dry and opaque and forms a pseudomembranous covering (pelli- 
cula lingue, pituitas). 


Chronic stomatitis rarely leads to disturbances of the gen- 
eral health, which are then similar to those of the acute form, 
but usually milder. 


Course. Primary stomatitis always takes a favorable 
course. After the swelling and the hyperemia subside, the ul- 


204 Catarrh of the Buceal Cavity. 


cerations which may have been formed, heal with the develop- 
ment of a new epithelial covering. Stomatitis follicularis like- 
wise ends in recovery in one to two weeks, even if neighboring 
cutaneous parts are involved, although scars may remain if the 
ulceration has been deep. The course of secondary stomatitis 
depends upon the nature of the underlying disease. 


Diagnosis. The diagnosis of the local catarrhal conditions 
is not at all difficult, and a careful examination of the other or- 
gans makes it possible to determine whether such a stomatitis 
is a primary affection or the complication of another disease. 
If stomatitis is due to mycotic invasion, numerous mycelia and 
spores of the causative mould (Polydesmus exitiosus, Puccinia 
graminis, etc.,) are often found in the scrapings from the mucous 
membrane. Since stomatitis occurring in specific infectious 
diseases (foot-and-mouth disease, stomatitis pustulosa conta- 
giosa) presents the same symptoms as a simple catarrhal stom- 
atitis, it is always necessary to consider the possibility of such 
causative diseases during the first day of the affection. 


Treatment. In most cases, a regulation of diet and the re- 
moval of the causative factors, after they have been ascertained, 
suffice to procure a speedy recovery. Whenever there is a stom- 
atitis which is at all severe, no coarse dry feed should be 
given. Herbivora should receive green feed, fine hay, bran, a 
mash of bruised grain. Hogs are given bran ‘mixed with whey; 
carnivora prefer milk, soups or finely chopped meat. A change 
of feed is particularly indicated when the disease appears to be 
due to spoiled or otherwise improper material. Fragments, 
splinters, ete., have to be removed by hand or by the aid of 
forceps; pointed and sharp margins of teeth must be removed 
by the proper instruments. The simplest local treatment con- 
sists In suspending a vessel with fresh water before the animal, 
so that the patient can wash out his mouth whenever he feels 
like it. The accumulation and decomposition of saliva in the 
buceal cavity can be prevented by washing with sponge or cloth 
and by irrigation of the mucous membranes. Instead of the 
use simply of clean water, a number of disinfectants may be em- 
ployed, particularly chlorate of potash (1-3% solution), per- 
manganate of potash (0.5%), alum or tannin (14-1%), boracic 
acid (2%), sulphate of soda (1%), creolin (1-2%) or, as a do- 
mestic remedy, water 1000 cc. to vinegar 125 ce. and common 
salt 1 tablespoonful; also, dilute vinegar (1 part to 9 parts of 
water). In stomatitis follicularis the ulcers must sometimes 
be treated by stronger disinfectant solutions. 

Chronic catarrh is often treated with 1-2% solution of sil- 
ver nitrate. 


Literature. Haase, B. t. W., 1910, 561.—Koiranski, Chark. Veterinarbote, 
1887.—Payne, Journ. of compar. Path., 1909, 152.—Rohr, Bull., 1906, 154-1907, 
476.—Voltz, M. t. W., 1910, 773. 
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9. Vesicular Inflammations of the Mouth. Stomatitis Vesic- 
ulosa. 


(Sporadic aphthe, sporadische Maulseuche [German]; Stom- 
atitis aphthosa sporadica.) 


Vesicular inflammation of the mouth is an inflammatory 
process distinct from foot-and-mouth disease and from stoma- 
titis pustulosa contagiosa of the horse, leading to the formation 
of vesicles varying in size and filled with a clear fluid. 


Most veterinary authorities describe this disease under the name of 
stomatitis aphthosa. The authors believe that this is not quite correct 
because it is inadmissible to designate vesicles as aphthe. The latter 
term more properly designates pseudomembranes of the buccal mucosa 
(see page 207). In distinguishing this affection from foot-and-mouth 
disease (aphthe epizootice) it is frequently designated as aphthe 
sporadice. 


Occurrence. ‘The disease has, so far, been observed only in 
horses and cattle. It generally occurs sporadically (Guittard, 
Iwersen, Vontobel, Pr. Mil. Vb.), but among horses also en- 
zootically (Dieckerhoff, Bochberg) or even epizootically 
(Theiler). Epizootics of the disease have been observed par- 
ticularly in South Africa. 


Etiology. Pasturing in rape stubble fields or ingesting 
much Swedish clover has frequently been held to be the cause 
of the disease, which was then believed to be due to mycotic in- 
vasion (Polydesmus exitiosus, Uromyces occultus). (See also 
Clover disease. ) 


Michaelis observed three cases where the disease came on simul- 
taneously with an exanthematous eruption near the feet after feeding on 
potatoes which had already germinated. Bochberg saw five horses of 
one owner affected after they had received mouldy and partly dusty 
feed. Dieckerhoff saw 50 horses out of 100 of the Trakehn Stud 
become sick successively, and therefore believed that the disease was 
infectious and that it found its portal of entrance through a lesion of 
the buccal mucosa. However, since Dieckerhoff’s and also Bochberg’s 
inoculation experiments were not successful, they deny the infectious 
nature of the disease. Still, Theiler saw in South Africa an infectious 
vesicular eruption of the buccal mucosa of horses (‘‘ Blauwtong’’ the 
blue-tongue of the Boers) which could be transferred by inoculation, 
But which does not spread rapidly by natural infection. 


Symptoms. In horses the buccal mucosa becomes reddened, 
sensitive and hot and there may occur a slight elevation of tem- 
perature, at the same time vesicles appear of the size of a millet 
seed, lentil or bean, filled with a clear watery or yellowish serous 
fluid, thin-walled, flattened or even umbilicated. These vesicles 
are seen on the inner surfaces of the lips, on either side of the 
lingual ligament, on the gums between the teeth, in the neigh- 
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borhood of the angles of the mouth, on the lips and on the sides 
of the tongue. The vesicles burst in three to four days, leav- 
ing superficial erosions which remain partly covered for some 
time by the whitish fragments of the torn wall of the vesicle. 
Adjoining erosions may become confluent and form irregular 
defects in the epithelial covering. Vesicular stomatitis occur- 
ring in South Africa at this stage exhibits a dirty bluish dis- 
colored tongue (hence the name of the disease). The intensely 
red base of the erosions soon fills up and a new epithelial cover- 
ing is formed in five to six days, when all traces of inflamma- 
tion disappear. Bochberg observed the appearance of pustules 
on the external skin, especially at the angles of the mouth, the 
external nares and on the nasal mucosa. 

During the height of the disease salivation becomes quite 
profuse and persists until healing has taken place. The inges- 
tion of food is more or less interfered with. 

In cattle, vesicles appear on the reddened mucosa, partic- 
ularly on that of the hard palate and of the inner surfaces of 
the lips, but without much salivation; they vary in size from 
a lentil to a half-dollar piece. They are otherwise like those ob- 
served in horses, and the red erosions seen after rupture of the 
vesicle heal in one to two days and become covered with new 
epithelium (Vontobel, Iwersen). Sometimes the animals make 
smacking noises. 


Diagnosis. In horses, the disease may be confounded with 
stomatitis pustulosa contagiosa which is, however, character- 
ized by the simultaneous formation of nodules on the mucosa 
and the integument of the lips and margins of the nares, and 
by a purulent change of the contents of the vesicles. Neverthe- 
less, it was proven by the cases reported by Bochberg that the 
two diseases may present very similar symptoms. In ruminants, 
the disease may easily be mistaken for foot-and-mouth disease. 
However, the latter always begins with fever (Iwersen has seen 
occasionally cases of non-contagious vesicular stomatitis with 
chilis), the vesicles are considerably larger; the patients gen- 
erally make smacking noises. Appetence is suppressed, the 
feet and the udder show vesicles and the disease is very con- 
tagious and can easily be inoculated. A reliable differential 
diagnosis can only be made after an observation of several days. 


Treatment. Treatment is more strongly indicated than in 
a mere catarrhal stomatitis, and the drugs used are similar to 
those in the latter disease. In view of the possibility of con- 
founding the disease with the above mentioned contagious affec- 
tion, and also in view of the fact that vesicular stomatitis may 
be contagious, the patients ought to be isolated until complete 
recovery is established. 

Literature. Bochberg, Z. f. Vk., 1909, 220.—Guittard, Pr. vét., 1891, 383.— 


Iwersen, B. t. W., 1890, 73.—Michaelis, ibid., 1895, 17.—Pr. Mil. Vb., 1901, 1903, 
1905, 1906.—Theiler, D. t. W., 1901, 131—Vontobel, Schw. A., 1890, XXXII, 130. 
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3. Aphthous Inflammation of the Mouth. Stomatitis Aphthosa. 


(Aphthe sporadice, stomatitis aphthosa, stomatitis mycotica, 
febris aphthosa simplex, stomatitis benigna; stomatite ul- 
céreuse béngne [French] [Capkac].) 


Aphthous inflammation of the mouth is an independent dis- 
ease of either infectious or toxic origin, characterized by des- 
quamated epithelial masses and a fibrinous exudate formed on 
a reddened base. 

Aphthe in veterinary medicine designate vesicles of the buccal 
mucosa which are generally filled with a serous fluid, while in human 
medicine, according to the histologic investigations of Bohn, Schech and 
Fraenkel, aphthz are pseudomembranes formed by desquamated fibrin, 
below which the tissues are comparatively intact. For the sake of 
clearness and from comparative pathologic considerations this term which 
is generally used in human medicine is retained, though histologic studies 
on the part of veterinarians have not come to the knowledge of the authors. 


Out of a large group of diseases evidently quite variable as 
to their etiology, only two groups will be described in detail in 
the following chapters. 


(a) Aphthous Inflammation of the Mouth of the Young. 


(Socalled Maulschwaemmchen, Kahn, or Soor der Saeuglinge 
[German]; Stomatite ulcéreuse des agneaux et 
des chevreaux [French].) 


This contagious disease of sucklings is characterized by the 
development of pseudomembranous deposits which are, at first, 
whitish, later grayish or grayish yellow, on a more or less in- 
flamed buccal mucosa. 


Occurrence. The disease usually occurs in the form of an 
epizootic. Lambs are most frequently affected, more rarely 
kittens, also sucking calves and foals. The animals generally 
sicken during lactation, more rarely directly after weaning and 
when being fed with flour pastes. 

Koenig (1855) and Spinola (1858) mention affections under the name of 
scorbutus of lambs (Gips) or of symptomatic aphthous disease of lambs which 


probably belong to this group. The same is true of the disease called croupous 
stomatitis of sucking foals (Hartmann) and of the ulcerative stomatitis of lambs. 


Etiology. The epizootic character of the disease suggested 
its infectious nature, and indeed Delafond succeeded in trans- 
ferring it artificially. From the pseudomembranes and from 
the internal organs of sick animals, Besnoit isolated large Gram- 
positive cocci, arranged in groups of two or in chains of four; 
cultures of these, when inoculated, produced the disease in 
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lambs and kittens. Whether the pseudomembranes are pri- 
marily due to the bacillus necrophorus, the disease therefore 
representing a true necrobacillosis as indicated by Mohler, 
has not been proven. However, in its severest form the dis- 
ease is very similar to necrobacillosis of the buccal mucosa 
(infection with b. necrophorus). 


Zirn claims that the disease is due to oidium albicans. In consequence of 
this assertion the disease has generally been called ‘‘Soor’’ (‘‘ Maulschwaemmchen,”’ 
Kahn), though the soor or thrush mould has never been identified definitely in this 
disease. 


Susceptibility. Marasmus and anemia predispose to the 
disease, and deficient cleanliness and moist air of the barn indi- 
rectly act in the same manner. 


Symptoms. The disease begins with reddening and mod- 
erate swelling of the mucosa of the mouth, and after one or two 
days peculiar membranous deposits are formed on the mucosa. 
Very fine, whitish points appear on different places of the buccal 
eavity, particularly on the back of the tongue, on its margins, 
near the lip, on the gums around the teeth, and behind the an- 
gles of the mouth, which enlarge to the size of a lentil and keep 
on growing, becoming thicker and assuming a gray, later a yel- 
lowish color; they are surrounded by an intensely reddened halo. 
It is difficult to remove the pseudomembranes; if it is done, an 
intensely red, easily bleeding surface appears; the detached 
membrane is quite friable and looks like tenacious pus or soft 
cheese. At the margins of the lips small vesicles and later yel- 
lowish-brownish crusts are formed, which bleed easily on being 
touched. (According to Zurn, the pseudomembranes are only 
formed after rupture of the vesicles.) 

In cases with a favorable termination the pseudomembranes 
become detached, beginning at the margins, and leave behind 
intensely red, easily bleeding-~erosions. These soon become 
closed by a newly-formed epithelial covering. In serious cases, 
the number of pseudomembranous spots increase, and those al- 
ready formed grow and become confluent. This leads to the 
formation of continuous thick yellowish-brown pseudomem- 
branes which cover the ulcerated mucosa extensively. Bluish- 
red elevations are also formed, particularly on the gums, which 
easily bleed. The ulcerative process may extend into the al- 
veoli and lead to loosening of the teeth. 

In consequence of the painful condition of the mucosa of 
the mouth sucking or the taking of food becomes greatly dis- 
turbed and finally impossible. There is profuse salivation, and 
in severe cases a repulsive foetor ex ore. The tissues around 
the mouth become dark in consequence of adhering dust and 
dirt. The sick animals become rapidly emaciated, there may be 
constipation or diarrhea and colicky pains; a catarrhal pneu- 
monia sometimes sets in, and finally the exhausted animals die. 
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Course. In lambs less than two weeks old, the disease gen- 
erally takes a very rapid and often fatal course. In older ani- 
mals, the course is generally more favorable, but fatal cases 
occur, especially in consequence of complications. The mortal- 
ity ranges from 8-15-20% in different epizootics; occasionally 
all of the affected lambs will die (Koenig). The disease also 
causes losses in consequence of the fact that it disturbs the de- 
velopment of the animals, even if they do not die from it, and it 
is very difficult to eradicate it from a herd after it has once made 
its appearance. 


Diagnosis. The white or yellowish spots which are formed 
together with the symptoms of stomatitis and the vesicles on 
the margins of the lips furnish a very characteristic picture. 
The presence of vesicles on the margins of the lips, the inflam- 
matory halo around the lips, and the shallow ulcerations dis- 
tinguish the disease from thrush (Soor), while the absence of 
vesicles on the mucosa differentiates it from vesicular stom- 
atitis. In severe cases of aphthous stomatitis, ulcerative stom- 
atitis may be thought of; but as such severe cases usually occur 
side by side with mild cases, the true nature of the disease 
can readily be recognized. 


Treatment. In consideration of the very contagious char- 
acter of the disease, healthy young animals and their mothers 
must be separated from the sick lambs. The healthy animals 
should be kept under observation and all new cases of infection 
are to be separated promptly. The pens must be subjected to a 
thorough cleaning and disinfection. Since the sick animals ean, 
in consequence of the painful character of the disease, not easily 
suck or not at all, they should be fed with milk obtained from 
their mothers by milking; or if they are old enough to be weaned 
they may receive some other suitable liquid food. — 

The local treatment consists in frequent washing of the 
mouth with disinfectant fluid, for instance, 4% boracic acid 
solution, 3-4% solution of chlorate of potash, 1-2% solution of 
sulphate of copper. ,These solutions should be introduced into 
the buccal cavity with a syringe or an irrigator. 


Literature. Besnoit, Rev. vét., 1901, 213.—TFriinkel, V. A., 1888, CXIII, 
484.—Gips, A. f. Tk., 1885, XI, 296; T. R., 1888, 209—Hartmann, 0. Vj., 1880, 
LIII, 5.—Kénig, Pr. Mt., 1855, 56-109; 1872-73, 126.—Ziirn, Pfl. Parasiten, 
1874, 1883. 


(b) Infectious Papulous Inflammation of the Mouth of Cattle. 
Stomatitis papulosa. 


(Gutartige Maulseuche [German] [Ostertac & Buccr]; Stom- 
atitis follicularis [Huss]; Stomatitis papillaris [Ductve].) 


Contagious papulous inflammation of the mouth of cattle 
is an acute specific disease caused by an ultramicroscopic micro- 


organism; it is afebrile and is characterized by the appearance 
Vol, 2—14 
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of flat papules on the buccal mucosa and often also on the 
muzzle. 


Since the papules on the buccal mucosa have a certain similarity 
in their structure with the aphthe of man, it is proper to consider the 
disease in this place. 


Historical. The etiology of the disease which made its appearance, 
epizootically, among Bavarian steers in the stockyards of Berlin (Tiarks) 
has been cleared up by Ostertag & Bugge (1905), who also showed that 
it was identical with a disease described by Hess in 1899, under the name 
stomatitis follicularis, and by Degive (1884) as stomatitis papillaris. 
The sporadic aphthous disease of Deppe (1899) and the infectious 
stomatitis seen by Haag (1907) in Bavaria likewise appear to be iden- 
tical’ with this disease. According to Tiarks (1904), it is common in 
the Prussian provinces of Posonia and East Prussia. Finally, some of 
the diseases called pseudo foot-and-mouth disease of cattle (q. v.), prob- 
ably are also identical with this affection. 


Etiology. The cause of the disease is an ultramicroscopic 
microorganism which is found in the pathologic lesions and in 
the blood of the sick animals. 


Pathogenicity. When particles of the pathologically 
changed mucosa are inoculated into the buccal mucosa of 
healthy cattle, they produce the disease in its typical form; it 
can also be produced by subcutaneous and intravenous injec- 
tions of the blood of sick animals. Filtered blood serum also 
caused the disease in the experimental animal in one case, but 
it was not effective in subsequent transfer experiments, although 
the defibrinated blood of the same animal remained virulent. 
If the pathologic products are transferred to the nasal, ocular 
or vaginal mucosa, the disease is not produced. Spontaneous 
transmission to healthy calves has also been observed. Younger 
animals are more susceptible than older ones. 


How natural infection is produced has not yet been shown. 
The experiments of Ostertag & Bugge make it possible to be- 
lieve in an inoculation with the food through injuries in the 
buccal mucosa. 


Pathogenesis. The blood vessels are dilated in circum- 
scribed places of the buccal mucosa; this is followed by migra- 
tion of leucocytes into the lymph spaces in the neighborhood 
of the blood vessels of the superficial layers of the mucosa, and 
between the epithelial cells of the stratum germinativum; in 
consequence of this, the epithelial covering and the papille of 
the mucosa become thickened. In the meantime the epithelial 
cells become vacuolated; this vacuolation increases toward the 
surface and a desquamation of epithelia occurs, so that the 
papille remain covered only by the deepest epithelial layers. 
In the further course of the process, the epithelia covering the 
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-elongated papille proliferate and form a new covering. If the 
upper portion of the papille has been destroyed, the latter suf- 
fer a diminution in size. 


Symptoms. The incubation stage after artificial infection 
lasts an average of two weeks, although transitory, but not 
characteristic, symptoms may sometimes appear after seven to 
eight days. Flat nodules of from millet seed to lentil size ap- 
pear on the internal surfaces and on the margins of the lips, 
also on the hard palate, particularly on its sharp margin, at the 
corners of the mouth, and on the inferior surface of the tongue, 
on the internal surface of the cheeks, and also exceptionally on 
the soft palate. These nodules may become confluent in the 
further course of development and form larger patches. Sim- 
ilar nodules often are formed in the integument of the muzzle. 
The nodules and the area surrounding them at first appear in- 
tensely reddened, later on they assume a yellowish-gray color 
and are then surrounded by a red area. They are firmly con- 
nected with the underlying surface and cannot be removed 
easily, whether as pseudomembranes or otherwise. In the fur- 
ther course the epithelial covering desquamates without the 
preliminary formation of vesicles and central circular depres- 
sions are formed, with a granular, frequently excavated, base, 
which may either show an intensely red or a blackish color, de- 
pending upon the pale red or the grayish-black color of the 
mucosa of the sick animal. While the erosion grows to the 
size of a bean or even to that of a silver dollar, the base be- 
comes yellowish. After eight days the erosions are closed by 
a new epithelial covering, but the healed spots may be recog- 
nized for as long as one month by their intensely red color and 
their roughened surface. Recurrences occur frequently and 
repeatedly, so that the course of the disease may extend over 
months; however, it always ends in recovery. Other symp- 
toms are usually absent, although in more severe cases there 
may be a formation of crusts on the skin, general emaciation, 
and a bad smell from the mouth. 


Liénaux noticed in a cow salivation, grating of teeth and diarrhea in addition 
to the symptoms above described. Post-mortem examination showed erosions and 
loss of substance along the whole gastro-intestinal tract similar to those in the 
mouth. Artificial inoculation was not successful in contradistinction to what occurs 
in contagious papulous inflammation. Hess mentions the occurrence of very small 
vesicles in the center of nodules which burst soon and attain the size of a millet 
seed to that of a pea. 


Diagnosis. The presence of the peculiar flat, nodule-like 
formations on the buccal mucosa, and occasionally on the muz- 
zle, without disturbance of the general health and without in- 
volvement of the feet, the slight extension of the lesions, their 
eaten-out appearance, with only superficial loss of substance 
sufficiently characterize the disease. It may be distinguished 
from vesicular stomatitis by the absence of vesicles in the mouth, 
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and by the presence of the characteristic nodules in the neigh- 
borhood of the existing erosions; besides there is increased se- 
cretion of saliva in vesicular stomatitis. The same differential 
features also distinguish the affection from foot-and-mouth dis- 
ease in which large vesicles are often seen on the back of the 
tongue or on the feet. In aphthous stomatitis of sucklings, 
pseudomembranous deposits are developed on the usually red- 
dened tongue and the disease affects only sucklings and young 
animals which have just been weaned. 


Treatment. This is similar to that employed in vesicular 
stomatitis. Considering the contagious nature of the disease, 
sick animals should be separated from the healthy ones. 


Literature. Degive, Ann., 1884, 369.—Deppe, A. f. Tk., 1899, XXV, 199.— 
Haag, W. f. Tk., 1907, 906—Hess, Kongr. Bern., 1899, 382.—Ostertag & Bugge, 
Z. f. Infkr., 1905, I, 3.—Tiarks, Pr. Vb., 1904, II, 72. (Compare also the literature 
on Pseudostomatitis; Pseudomaulseuche. ) 


Other Diseases Similar to Stomatitis. Aside from aphthous 
stomatitis of sucklings and from contagious papulous stomatitis, diseases 
have been observed 
in cattle and excep- 
tionally in sheep 
which, on the basis 
of pathologic-an a- 
tomical changes, are 
best classified with 
aphthous stomatitis. 
Among them are to 
be mentioned the 
following: sporadic 
stomatitis (Maul- 
seuche, Utz), affec- 
tions similar to foot- 
-and-mouth disease 
(Bang, Stribolt, An- 
dersen, Kern), pseu- 
do mouth-disease or 
stomatitis  erosiva 
(Pusch), thrush of 
cattle (Hajnal), epi- 
zootic inflammation 
of the mouth of 
sheep (Vigadi), 
stomatitis ulcerosa 
in eattle (Bedel), 
pseudo foot-and- 
mouth disease (Kan- 
torowicz), stomatitis 
mycotica (Mohler), stomatitis pseudo-aphthosa (Cadéac). 
Concerning their etiology, these affections may be divided into 
three groups. The first group comprises those diseases which are con- 


Fig. 37. Pseudo-Aphthous Inflammation in Cattle 
(According to Kern). 
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tagious and which consequently must be due to an infectious agency, 
which in part of these cases may be the bacillus necrophorus (see Necro- 
pacillosis). In the affections of the second group (Utz, Bruemmer, 
Bang, Stribolt, Andersen, Kantorowicz) injurious food appears to be 
the exciting cause. The appearance of such diseases has followed upon 
feeding with green clover. They are not contagious. In the other non- 
contagious diseases of this kind, nothing positive is known as to their 
cause. Pusch believes that they may be due to some noxious agent which 
becomes a disease producer only when the resistance of the organism has 
been lowered by overexertion (as in railroad transit), irregular care or 
sudden change in feed. Fungi and moulds have been accused as the 
causative factors, but nothing has been proven in this respect. 


It is not impossible that some of the forms here enumerated belong to the 
contagious papulous form of stomatitis (see page 209). 


As to the clinical picture, the aphthouslike diseases may, for con- 
venience sake, be divided into two groups. In one group the buccal 
mucosa only or possibly also the integument of the muzzle is involved. 
The mucosa of the hard palate, the gums, more rarely the sides and the 
tip of the tongue, the inner surface of the lips and of the cheeks, present 
grayish-white to grayish-brown pseudomembranous deposits on a more 
or less reddened surface, or in other cases, round, intensely red erosions 
up to the size of a silver quarter, the base of which is partly covered with 
a grayish-red, or yellowish, thin, flaky or thicker deposit. In some 
eases one also sees.numerous pinhead hemorrhages in the papille of the 
mucosa. In some animals the muzzle shows lenticular prominences and 
erosions of the epithelial covering (Fig. 37). Only exceptionally does 
the disease assume a febrile course and lead to salivation and disturb- 
ances in the ingestion of food. 

The clinical picture of the second group is characterized by the 
simultaneous affection of the buccal mucosa, of the integument of the 
muzzle, of the integument of the extremities, and of the udder. With an 
elevation of temperature, the appetite is diminished or entirely lacking. 
Profuse salivation appears and smacking noises are heard just as in 
foot-and-mouth disease. The mucosa of the mouth is intensely reddened 
and covered with corrugated, diffuse, pseudomembranous deposits, espe- 
cially on the hard palate, the gums, the inner surfaces of the lips. The 
pseudomembranes come off in shreds and the erosions heal in a few 
days. Lenticular yellowish-red or grayish nodules or crusts with a cen- 
tral depression appear on the muzzle and exceptionally on the nasal 
mucosa. Similar nodules sometimes appear on the mucosa of the mouth. 
The lower extremities show evidences of a dermatitis which is similar 
to that seen in clover diseases (see under this heading); on the skin 
of the udder, nodules of the size of a lentil with several vesicles and 
subsequent crust formation were seen by Kantorowicz. 

The disease always takes a favorable course either within a week, 
or in the variety last described within two to three weeks, slight emacia- 
tion having become manifest in the meanwhile. 

The differential diagnosis has to consider foot-and-mouth disease. 
It is distinguished by the simultaneous vesicular eruption at the ends of 
the extremities and on the buccal mucosa, the involvement of the back 
of the tongue and the absence of the peculiar pseudomembranes on the 
mucous membranes of the mouth. In the forms of stomatitis here de- 
scribed, the contagious character is usually absent, also the involvement 
of the extremities and of the udder. 
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Treatment becomes necessary only in the more severe forms with 
dermatitis at the extremities. The principles of the treatment are the 
same as those in catarrhal stomatitis (see page 204). Most cases end in 
recovery without any treatment at all. 

Literature. Andersen, Maanedsskr., 1901, XIII, 182.—Bang, Maanedsskr., 
1899, XI, 157.—Bedel, Bull., 1904, 545.—Cadéac, J. vét., 1906, 556—Hajnal, Vet., 
1900, 71.—Kantorowicz, Z. f. Infkr., 1906, II, 550.—Kern, A. L., 1907, 387.— 


Mohler, Ree., 1905, 112.—Pusch, D. t. W., 1906, 133.—Stribolt, Maanedsskr., 1901, 
XIII, 130.—Utz., B. Mt., 1890, XXVI, 135.—Vigadi, A. L., 1905, 345; 1906, 423. 


4, Thrush. Stomatitis oidica. 
(Soorkrankheit, Schwaemmchen [German]; Muguet [French].) 


_ The term thrush or soor is applied to patches on the mucous 
membranes of mouth and fauces, or of the crop in birds, caused 
by the mycelium of the Oidium albicans. 


Historical. The Oidium albicans was discovered by Langenbeck 
in 1839, and was studied by Berg and Gruby (1842), then by Grawitz 
and particularly by Plaut (1887), Linossier & Roux (1889), Brebeck 
& Fischer (1894) and Vuillemin (1898). The numerous inyestiga- 
tions have not succeeded in establishing its position among the fungi. 
Grawitz declared it to be a species of mycoderma; Reess classes it with 
the saccharomycetes, Robin with the Oidia, Plaut believes it to be iden- 
tical with certain Monilia, Vuillemin demonstrated askospores in some 
of the soor-fungi and therefore classes them with the Endomycetes. 


Distribution. The soor disease is a rare affection in do- 
mestic animals and was observed in chickens (Eberth, Reimann, 
Ziirn), in pigeons (Ziirn, Klee) and in a turkey hen (Martin), 
also in an artificially fed pig (Poenaru). According to Zurn, 
Neveu-Lemaire and Plaut, it occurs in sucking calves and colts. 

Grawitz has produced thrush experimentally in young dogs. 


Etiology. The fungus of soor (Oidium s. Saccharomyees s. 
Endomyces albicans. Monilia candida) grows in deposits in the 
form of threads of variable length and thickness, with double 
curves and enclosures of droplets, granules and vacuoles. The 
threads are divided by transverse partitions into numerous 
elongated cells with rounded ends; branched forms occur. In 
addition to threads, oval yeast cells are seen, 5 to 6 » long and 
4 » wide, which correspond perfectly with true yeast cells (Fig. 
38) and are formed rapidly, especially in the presence of oxygen. 
The fungus is Gram-positive. 


Cultivation. The fungus thrives better on solid than on liquid, 
acid culture media. Plate cultures are round, waxy, finely granular 
on the surface; in their depth they show irregular outlines with thready 
excrescences arranged radially. On gelatine and agar, the cultures are 
white, on beet or beer-wort gelatine the color is reddish. The best 
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growth is seen on turnips or on carrots in the form of white deposits 
with uneven surface. The cultures give off a pleasant acid-alcohol 
like odor. The fungus hardly grows on saliva, but does well on saliva 
medium; its power of fermentation is slight. 

In addition to the soor-threads and yeast cells, the formation of 
chlamydo spores may be observed by constriction of rounded cells at 
the ends of the threads; in some forms, askospores develop in sac-like 
formations (askus). 


Natural infection takes 
place by the localization of 
the soor fungus, which prob- 
ably is distributed widely as 
a saprophyte, if the condi- 
tions for it are favorable; 
for instance, on the ingestion 
of foodstuffs which ferment 
readily, in catarrhal disease , 
of the mucous membrane of 
mouth or crop, in conditions 
of insufficient nutrition or 
in the course of debilitat- 
ing diseases, particularly in ; 
young animals. The infec- ae 38. Microscopical preparation of a 
F is : 5 rushy membrane from the oesophagus. My- 
tion is favored by staying 1M ¢elia, oval spores, pavement epithelia, micro- 
damp, poorly ventilated cocci and bacteria. (After Biedert.) 
places. Direct infection by 
contact with affected animals does not appear to take place. 


Symptoms. The characteristics of thrush are grayish- 
white or yellowish, later on brownish points, spots or even 
larger pseudomembranes adhering to the underlying tissue, 
which does, however, not show any signs of inflammation. 
Poenaru saw, in a pig, disturbances of deglutition and the mouth 
was held open. Similar pseudomembranes are found in the 
pharynx and in the crop; when this occurs, the birds are listless 
and perish in spite of good appetite. (See catarrh of the crop.) 
In the deposits, and also in the mucus from mouth or beak, the 
characteristic fragments of the fungi are seen on microscopical 
examination, also leucocytes, epithelial cells and bacteria. 


Diagnosis. Thrush is distinguished from aphthous and 
other inflammatory forms of stomatitis by the absence of an in- 
flammatory reaction in the neighborhood of the lesions. It is 
necessary to demonstrate the typical fungi microscopically be- 
fore an absolute diagnosis can be made. 


Treatment. The mouth must be kept clean and it may be 
painted with a 2.5% solution of borax, or, according to Klee, 
with a solution of bichloride of mereury (1:1000). If the lat- 
ter solution is employed, great care is required. If the crop 
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is involved, it should be irrigated with a 2% boracic acid solu- 
tion. (See catarrh of the crop.) 

The places where the fowls are kept should be washed with 
bisulphate of caleium; the feeding vessels should be disinfected 
by sealding. In this manner a spread of the disease may be 
prevented. 


Literature. Klee, Gefliigelkrkh., 1905, 81—Martin, M. Jb., 1882-83, 125.— 
Voigt, Hb., f. p. M., 1903, I, 575 (Lit.).—Ziirn, Pfl. Parasiten, 1874, 188; 
Gefliigelkrkh., 1882, 130.—Plaut, Hb. d. p. Nk., 1912, II, Aufl., V. 42 (literature).— 
Poenaru, Bull., 1910, 601. 


5. Phlegmonous Inflammation of the Mouth. Stomatitis phleg- 
monosa. 


(Stomatitis erysipelatosa, S. erosiva.) 


Etiology. After the ingestion of large masses of food con- 
taminated with rust and other fungi, a severe inflammation of 
the buccal mucosa is occasionally seen in horses and exception- 
ally in sheep, complicated by suppuration and necrosis of the 
submucous connective tissue. De Hahn & Hoogkammer saw 
in Kast Indian horses an inflammation of the skin of the 
face, complicated with erysipelatous stomatitis, caused by fungi 
(hyphomycosis--destruens equi). (See Vol. I.) Food which 
contains many caterpillars or their hairs (porthesia chrysor- 
rhea, bombyx processionalis) may act likewise. Ltthens and 
Koster have shown experimentally that otherwise good food, 
but mixed with procession caterpillars or their hairs spread on 
oak leaves, was able to produce a severe stomatitis in horses. 

Irritants, such as lye, acids, earbolic acid, croton oil, and 
scalding of the mouth, are likewise able to produce severe stom- 
atitis. Traumatic lesions of ige mucosa may give rise to in- 
flammatory processes of the deeper tissues. 

The disease may appear secondarily after purulent or 
gangrenous processes of neighboring organs (purulent inflam- 
mation of the-entrance of the esophagus) or in connection with 
infectious diseases, such as strangles, cattle plague, anthrax, 
hog cholera, morbus maculosus (purpura hemorrhagica), ma- 
lignant catarrhal fever, diphtheria of fowl or calves, dog 
typhus. Erysipelatous inflammation of the tongue forms part 
of the picture of the disease known as blue-tongue of sheep in 
South Africa. (See Vol. L) 


Symptoms. The disease sets in with distinctly inflamma- 
tory phenomena, great tenderness, intense reddening and swell- 
ing of the mucosa; these are generally accompanied by an ele- 
vation of temperature. The swelling later on increases still 
more, and external inspection shows particularly swelling of 
the lips and of the neighboring portions of the cheeks. The 
swollen lower lip has fallen and a profuse saliva drips in long 
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threads from the corners of the mouth. The mucous membrane 
on the inner side of the lips and cheeks is very tense, bluish-red, 
and forms thick folds back of the teeth, on the floor of the buccal 
cavity, but especially on both sides of the lingual ligament. 
The swelling of the tongue is sometimes so extensive that its 
tip protrudes between the incisors and the organ shows on its 
lateral margins the impressions of the molars, and on the tip 
the impressions of the incisors; it is, at the same time, tense and 
hard. 

-In the further course, symptoms of pharyngitis make their 
appearance, and interference with the ingestion of food and 
water may become complete. The nasal mucosa may also be- 
eome involved and then a mucous yellowish-brown nasal dis- 
charge appears. The submaxillary and the peripharyngeal 
lymphatics become swollen, hard and painful. 

At this stage, the disease has, in most cases, reached its 
height and recovery sets in slowly. In the severe cases, how- 
ever, pale yellowish, mushy deposits and pustules appear on 
the swollen mucosa up to the size of a pea (observed by 
Bertsche in sheep) and these again lead to the formation of ir- 
regular, angry-looking ulcers. Occasionally abscess formation 
occurs with ichorous, dirty, ill-smelling pus, mixed with frag- 
ments of necrotic tissue and parts of food stuffs. In these cases 
there is fever, listlessness, and indican appears in the urine. 


Course and Prognosis. The primary form of phlegmonous 
stomatitis generally takes a favorable course. If there is no 
necrosis of tissue and no abscess formation, complete recovery 
usually takes place within two or three weeks; even in the 
severest cases recovery may occur under the proper surgical 
treatment. Exceptionally, however, the inflammatory process 
spreads to the larynx, the posterior wall of the pharynx and 
along the trachea, which then usually leads to an unfavorable 
termination. The latter also occurs in secondary stomatitis, 
especially if it occurs in connection with anthrax, hemorrhagic 
septicemia or with other malignant affections. 


Treatment. If the inflammation has been caused by nox- 
ious food, a change of the latter and of pasture must be in- 
stituted. Besides, irrigations and mouth washes, as generally 
used in stomatitis, are indicated; purulent and ichorous inflam- 
mation requires proper surgical interference. 


Literature. Berndt, A. f. Tk., 1887, XIII, 364.—Bertsche, B. Mt., 1890, 
137.—Klimmer, Veterina’rhygiene, 1908, 204, 230 (Lit.).—Koster, Pr. Mil. Vb., 
1889, 84.—Zirn, Pfl. Parasiten, 1874, 187. 


Stomatitis Gangraenosa Agnorum. Gangrenous Stomatitis of 
Lambs. Riolta repeatedly has observed a severe epizootic disease of 
young lambs characterized by the appearance of vesicles up to the size 
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of a copper cent, with thickened margins. Most of the sick animals die 
within a few days, and the post-mortem examination, aside from the 
lesions of the mouth, always showed tubercle-like foci in the liver. In 
these foci was found the bacterium subtile agnorum which produced 
uleers on the mucosa on being inoculated into the buccal cavity of 
healthy animals. (Rivolta, Giorn. di Anat. fisiol. e pathol. 1883-78.) 


6. Ulcerative Inflammation of the Buccal Cavity. Stomatitis 
ulcerosa. 


(Mundfaeule [German]; Stomacace.) 


_ Ulcerative stomatitis is especially a disease of carnivora, 
consisting in an acute inflammation of the gums, which soon 
leads to necrosis and ulcerative destruction. 


Severe forms of stomatitis of herbivora caused by spoiled food, in- 
eluding aphthous stomatitis, are included in this affection by some 
authors (Friedberger & Frohner, Gips, Cadéac). But their clinical pic- 
ture is so different from that of stomatitis ulcerosa, that such a classifi- 
cation does not appear justified. 


Etiology. The disease generally occurs among highly 
bred pet dogs and eats, especially among weakly and anemic 
animals, after distemper or in the course of rachitis, etc. Older 
dogs with tartar and caries of the teeth are affected most fre- 
‘quently, particularly if they have been nourished insufficiently. 


The direct causes of the inflammation and of the subsequent tissue 
necrosis are not known. The character of the morbid process points 
to an infection as does likewise the experience that a similar disease in 
man frequently assumes an epidemic character. Tartar on the teeth 
predisposes to infection in consequence of the loosening of the gums; 
anemia and cachexia act by diminishing the resistance of the tissues. 


It is possible that pathogenic bacteria which are normally found in the saliva 
may have part in the causation of the disease. Fiocca has demonstrated a bacillus 
salivarius septicus and the staphylococcus pyogenes aureus in the saliva of dogs 
and the bacillus .coli communis in the mouth of sucking cats. One also must think 
of the presence of the bacillus necrophorus. However, inoculation of material 
from sick into healthy animals has not been successful in transferring this disease 
(Cadéac). Gerber saw, in the oropharynx in man, membranous and ulcerating 
affections which had been produced by spirochetae and fusiform bacilli, which 
usually are saprophytes, but become pathogenic through coexisting nutritional 
disturbances or local injuries. 


Exceptionally a stomatitis which is primarily benign may 
pass over into an ulcerative inflammation in consequence of 
secondary specific infection. The disease also appears as a 
part of the clinical picture of the infrequent scorbutus in dogs 
and swine and of chronic hog erysipelas. (See Vol. I.) 

The disease is similar in its symptoms to inflammation of 
the mouth seen in connection with mercurial poisoning after re- 
peated inunctions with gray ointment or after excessive injec- 
tions of corrosive sublimate (stomatitis mercurialis). (Accord- 
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ing to Cadéac’s experimental investigations, the real cause of 
this affection is claimed to be the bacillus necrophorus.) Some- 
times other agencies like lead, copper or phosphorus may have 
a similar effect. 


Symptoms. The inflammation begins almost without ex- 
ception at the margins of the gums, around the neck of the in- 
eisors of canines, especially in the spaces between the individ- 
ual teeth. The gums of the molars usually become affected la- 
ter. The gums at the affected places appear dark or sometimes 
bluish-red, swollen, very painful, and on being touched bleed but 
slightly. After one or two days, the free margins of the gums 
become changed into a pale yellowish or dirty-greenish smeary, 
mushy mass, which can easily be removed; the live tissue in 
their neighborhood looks bluish-red and swollen. After the ex- 
pulsion of the mushy masses, one sees, around the neck of the 
teeth, ulcers with margins and bases covered by necrotic, dis- 
colored detritus. The erstwhile round ulcers become confluent 
forming an ulcerated discolored surface; the necks of the teeth 
are left uncovered. After the process has spread into the 
alveoli, the teeth become loosened and can be extracted easily, 
or they may fall out spontaneously. 

In the further course similar ulcers are formed on the mu- 
cosa of the lips and cheeks; these ulcers are found opposite the 
primary ones on the gums and they are probably due to contact 
infection. The lips and the cheeks become swollen. In very 
severe cases the inflammation may extend into the maxille and 
cause necrosis of portions of the bone. 

Sometimes, however, the process may begin on the lips or 
at the angle of the lips and may extend toward the neighbor- 
ing portions of the integument (Noma) while the gums remain 
intact. (Friedberger & Frohner.) 

There is always an extremely disagreeable, repulsive, 
sweetish, cadaverous smell present, emanating from the buccal 
eavity (foetor ex ore), which pervades the whole space in which 
the sick animal is kept. There are also symptoms of acute ca- 
tarrh of the mouth, especially profuse salivation. The saliva 
is fetid, mixed with necrotic shreds and also with blood. The 
submaxillary and the cervical glands are acutely swollen and 
the inflammation extends also to the salivary glands. The in- 
creased tenderness disturbs mastication, and the animals either 
take only fluid food or they swallow soft pieces of meat without 
chewing. 

Later on the symptoms of septic infection develop, such as 
febrile elevation of temperature, rapid small pulse, diarrhea, 
prostration; the rapidly emaciating animals soon succumb. 


Course. The disease takes a favorable course under favor- 
able hygienic conditions, with the proper treatment and if the 
patients are still in good condition of nutrition. The inflamma- 
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tory and necrotic processes become limited, the necrotic por- 
tions are shed and healthy granulations form from the margins 
and from the base of the ulcers. The disease ends then in com- 
plete recovery within one to two weeks. If the cases are neg- 
lected, the animals become much emaciated and a general infec- 
tion or exceptionally an aspiration pneumonia with pulmonary 
gangrene develops. (Muller has observed this course in a dog, 
the authors a similar case in a lion.) 


Diagnosis. Since ulcerating stomatitis may form an ac- 
companying symptom of scurvy, the other symptoms of this dis- 
ease must be looked for; the absence of hemorrhage indicates 
that the stomatitis occurs independently. In young pigs 
chronic erysipelas must be excluded; only the history and the 
accompanying conditions can usually give information as to 
whether the ulceration is due to poisoning. 


Treatment. Next to washing and irrigation of the buccal 
eavity with solutions already mentioned (page 204), careful 
eauterization of the ulcers with nitrate of silver is indicated. 
Crusts form on the cauterized places and, after the shedding 
of the former, clean granulating surfaces appear. Painting 
with the following solutions also gives favorable results: 
1-2% . solution. of nitrate of silver, 23% solution of 
chloride of zine, pure turpentine, 5-10% solution of tannic acid, 
glycerine, 3% solution of creolin; deodorizing solutions may be 
used in addition, such as 0.8% solution of potassium perman- 
ganate. After the ulcers have become clean, mild disinfectant 
and astringent solutions are indicated. 

During treatment, the animals have to be fed suitably with 
liquid, juicy nourishment (milk, meat). The teeth which have 
already become loosened must be removed, a procedure which 
in the beginning of the disease occasionally leads to a rapid 
termination of the pathologie process. | 


Literature. Cadéac, J. vét., 1907, 484.—Hébrant, Ann.. 1903, 11.—Gerber, 
V. A., 1912, CCVII, 148; Pr. Vb., 1909, II, 20. 


Other Diphtheritic Inflammations of the Oral Mucous Membranes. 
Diphtheritic inflammation of the oral mucosa often develops secondarily 
in the course of swine plague, diphtheria of calves, and the diphtheria 
of grown cattle which is essentially the same disease; also in malignant 
catarrhal fever, in rinderpest, in severe cases of aphthous and pseudo- 
aphthous stomatitis. In addition, an independent diphtheritic necrosis 
of the oral mucosa occurs which probably originates through the in- 
fluence of the bacillus of necrosis, a bacterium which lives as a sapro- 
phyte in the mouths of healthy animals, and also in barns and stables, 
and the localization and multiplication of which may become possible 
under the influence of debility, nutritive disturbances, local injuries 
to the tissues, or bad hygienic conditions. Fuchs observed an enzootic 
in young cattle, in which paratyphoid bacilli were isolated. Rivolta . 
designates the Bacterium subtile agnorum as the virus of a gangrenous 
stomatitis occurring in lambs. 
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Sporadic cases of the disease are noted occasionally in all species 
of mammalians, especially in cachectic conditions, in the course of pro- 
tracted gastroenteritis or of a protracted colic in horses, also follow- 
ing upon rachitis and osteomalacia, and accidentally after injury of 
the mucous membranes of the mouth. In enzootic distribution it has 
been observed in lambs (Rivolta), calves (Fuchs), goats (Stallmann), 
particularly in young pigs two to three weeks old (Bang, Lauritsen, 
Mathis) ; in the latter it is apt to appear during the winter months 
when the stables are dark and cold and are not ventilated. Excessive 
feeding of the mother animals with flour seems to promote the infec- 
tion: Wyssmann saw eases in combination with diphtheritic pharyngitis. 

The clinical picture is variable. In some eases yellow, dry, closely 
adherent deposits of varying thickness form in spots on the mucous 
membrane, and are exfoliated gradually. In others a yellowish or 
whitish soft caseous layer forms quite rapidly, it is discharged promptly 
and then leaves ulcers which are more or less deep. Gangrenous re- 
moval of some portions of the mucous membrane may also be observed. 
The ingestion of food is interfered with; severe general disturbances 
and fever may be present. 

In. enzootic mouth-diphtheria of pigs, painful swelling of the skin 
is noted in addition to the diphtheritic deposits on the inner surface of 
the lips and on the oral mucosa; there is emaciation; sometimes diph- 
theritic inflammation of the nasal septum, also manifestations of severe 
pharyngitis. In goats, diphtheritic pseudo-membranes were seen by 
Stallmann, also salivation, troubles of deglutition, suppressed appetite, 
fever; most of the animals died. Gangrenous stomatitis of lambs com- 
mences with the formation of blisters as large as a cent, which leave 
large ulcers with wall-like borders; most animals succumb. On autopsy 
tubercle-like foci are found in the lver, which contain the Bacterium 
subtile agnorum. 

The treatment consists in scraping out the necrotic tissue and wash- 
ing with astringent solutions, or painting with diluted tincture of 
iodine. The hygienic conditions must be improved. Internally a mix- 
_ture of creosote and codliver oil (Ol. jecoris aselli 50 gm., creosoti 1 gm.) 
may be given in tablespoon doses (Hasenkamp). In the enzootic de- 
seribed by Fuchs, which was caused by paratyphoid bacilli, the disease 
was arrested after injecting the healthy animals with paratyphoid 
serum. 


Literature. Fuchs, Pr. Vb., 1909, II, 20.—Lauritsen, Maanedsskr., 1903, XV, 
121.—Rivo!ta, Giorn. di Anat. fisiol. e pathol, 1883, 78.—Stallmann, Pr. Mt., 1880, 
VI, 51.—_Thum, O. W. f. Tk., 1912, 381—Wyssmann, Schw. A., 1910, LII, 99. 


Section II. 
DISEASES OF THE SALIVARY GLANDS. 


1. Salivation. Ptyalism. 
(Speichelfluss [German] ; Salwatio, Sialorrhoé.) 


Etiology. Salivation is almost without exception a purely 
secondary symptom, seen most frequently in inflammation of 
the mucosa of the mouth and pharynx and due to a reflex irrita- 
tion of the nerves which regulate the activity of the salivary 
glands. It is also a frequent, though not constant, symptom of 
parenchymatous inflammation of the salivary glands. Certain 
chemicals, especially mercury, pilocarpine, arecoline, nux vom- 
ica, more rarely arsenic, iodine, lead and copper likewise in- 
erease the secretion of saliva; also acrid substances and food 
contaminated with rust and other fungi. Disturbances of deglu- 
tition also are accompanied by salivation; this is especially seen 
in pharyngitis, in spasm and paralysis of the larynx, and in 
diseases of the esophagus. Diseases of the gastric mucosa (ul- 
cer, catarrh, inflammation) may cause salivation by reflex irri- 
tation. Whether certain diseases of the sexual organs stand 
in a causal relation to salivation is a point not yet settled in 
veterinary literature. Anacker reports the interesting obser- 
vation that a horse always showed salivation when taken to the 
knacker’s yard. 


_ Symptoms. Saliva flows abundantly out of the mouth, 
‘particularly at the corners, either as foam or in long strings, 
and contaminates the food and other nearby objects. Long-con- 
tinued salivation finally leads to emaciation. Aside from these 
symptoms, the primary cause can generally be recognized. 


Treatment. Apparently, primary cases of salivation may 
be treated by the subcutaneous injection of atropine (for large 
animals, 0.05-0.1 gm.; for small ones, 0.005-0.02 gm.) or scopo- 
lamine (0.01 or 0.002 gm.). This leads, however, usually only to 
temporary relief. In a case of Dieckerhoff’s, continued treat- 
ment with arsenic (horses, 0.05-0.8 gm.) led to permanent im- 
provement, while Ztindel was successful in the treatment of a 
cow with iodide of potash. In most cases, the treatment must 
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be directed against the underlying primary condition and no 
direct treatment of the salivation is required. Diem obtained 
recovery in a case due to swelling of the parotid gland by re- 
peated injections of pilocarpine, followed by inunctions with 
an iodine-iodide of potash ointment. 


2. Inflammation of the Parotid Gland. Parotitis. 


Etiology. Parotitis occurs, as a primary affection, with 
comparative frequency among domestic animals, after trau- 
matic injury of the parotid region. It occurs rarely in epi- 
zootic form as a specific infection among cattle, horses, dogs, 
eats and goats. The cause of this form of the disease is prob- 
ably an infective agent gaining entrance into the glandular tis- 
sue either through the salivary duct or through the general 
blood circulation. The analogous disease of man known as 
mumps or parotitis epidemica is beyond doubt due to an infec- 
tion; according to Korsutschewsky, its cause is a micrococcus. 


Bissauge has repeatedly seen parotitis as an epizootic among cattle 
in the neighborhood of Orléans in France and always simultaneously 
with mumps among children. In a dog a case occurred likewise during 
a mumps epidemic among children, and the affection spread to another 
dog. A diplococcus was obtained in pure culture from Stenon’s duct 
(Busquet & Boudeaud). The infection of a dog from sick children was 
demonstrated beyond doubt by Prietsch. 

Aruch saw inflammation of the parotid and of the submaxillary 
glands on one side among seventy horses, within one year and a half; as 
a rule there was suppuration. He repeatedly found beards of oats and 
of hordeum sylvaticum in Stenon’s duct and in the pus; in one case 100 
beards were in Stenon’s duct. Sometimes the inflammation is caused by 
bromus maximus (Renault, Meyer) or by vicia tenuifolia (Labat) and 
it is probable that these plants simply play a role as carriers of patho- 
genic bacteria. 


Parotitis is frequently secondary in nature, particularly 
after inflammation of the pharynx. In this case the process 
probably extends along the connective tissues, but the inflam- 
mation may also spread from the pharynx along Stenon’s duct. 
Salivary caleuli may also cause inflammation in this long duct 
with secondary involvement of the glandular tissue. 

As a part of the clinical picture in infectious diseases, par- 
otitis occurs in strangles in the horse, also as a metastatic pro- 
cess in dog distemper and in influenza of the horse. 

Chronic parotitis develops after repeated traumatic inju- 
ries (particularly in race horses) in the presence of salivary 
ealeuli, and in cattle in connection with actinomycosis. 


_ Anatomical Changes. Acute parotitis leads to swelling and 
intense reddening of the glandular tissue and to interstitial 
serous infiltration of the interlobular connective tissue (paro- 
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titis parenchymatosa) ; at other times it leads to the formation 
of small purulent foci between the lobules; these may subse- 
quently become confluent and form larger abscesses (parotitis 
apostematosa s. abscedens). Chronic inflammation leads to 
an increase of the interlobular connective tissue, partial atrophy 
of the lobuli and induration of the whole gland (parotitis chron- 
ica indurativa). 


Symptoms. Acute inflammation exhibits primarily a dif- 
fuse or on the contrary a more circumscribed swelling of the 
parotid region, which may extend into the neighborhood as a 
collateral edema. The edematous infiltration in the neighbor- 
hood leads, especially in cattle, to laryngeal stenosis and dis- 
turbances of deglutition. The gland itself is painful, and as in 
inflammation of the throat, the head is stretched, or in uni- 
lateral affections of the gland, held obliquely. The animals 
chew with care, and they do not ingest large morsels, because 
every depression of the lower jaw compresses the tender parotid 
gland. The secretion of saliva is usually increased (Miller), 
but it may also remain normal (Friedberger & Fréhner). Some- 
times the disease is preceded by symptoms of stomatitis and 
pharyngitis, complicated with immobilization of the swollen 
tongue and intense swelling of the gums (Aruch). 

Purulent inflammation always leads to inflammatory edema 
of the neighboring connective tissue, consequently the individ- 
ual lobules cannot be distinguished; the swelling is usually of 
a high degree and continues down toward the neck and into the 
larynx. Later on the swollen tissues exhibit fluctuation in one 
place and pus finally breaks through in one or more places. 

Every form of parotitis generally takes a favorable course. 
During the course of parenchymatous inflammation, the swell- 
ing goes down gradually and disappears rapidly after pus has 
been discharged spontaneously or evacuated surgically. The 
wound usually closes rapidly; frequently, however, a salivary 
fistula remains, which closes up finally under the proper treat- 
ment. Exceptionally the facial nerve of the same side may be- 
come paralyzed in consequence of compression by the swollen 
gland or of an extension of the inflammation along the nerve 
trunk. . 

Epizootic parotitis is accompanied by high fever; it may be 
unilateral or bilateral, and never results in suppuration. In 
cows it is sometimes accompanied by a mild catarrhal mastitis 
(Bissauge). 

The chronic inflammation presents a firm, tough swelling 
of the parotid which is not painful. In making a diagnosis it is 
necessary to exclude swellings of a different nature (true tu- 
mors, ete.) which may occur in this region. 


Diagnosis. Acute parotitis may be confounded with an in- 
flammation of the neighboring connective tissue or of the re- 
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gional lymph glands. However, the swelling in these cases is 
more diffuse and does not reach up to the ear. The differential 
diagnosis may become very difficult since parotitis sometimes 
spreads to the neighboring connective tissue and may also be 
complicated by an affection of the lymph glands. Acute tuber- 
culosis of lymphatic glands of the parotid region occurs in ecat- 
tle and frequently also in hogs, and this fact must be considered 
in diagnosis. Pure cases of parotitis may be distinguished 
from pharyngitis by the absence of cough and nasal discharge 
and usually also of disturbances of deglutition; further, by the 
superficial character of the swelling in the parotid region. In 
eatarrh of the guttural pouch there is a nasal discharge, while 
the parotid remains normal in size and consistency. 


Treatment. To counteract the inflammatory swelling, 
Priessnitz’ applications are indicated, possibly with carbolized 
instead of with ordinary cold water. Ointments favoring ab- 
sorption, such as iodoform-, iodinevasogen-, camphor- or mer- 
eury-salves, are beneficial. Abscesses must be opened, the 
sooner the better. Chronic swellings may be treated by strong 
inunctions, injections of tincture of iodine, or of Lugol’s solu- 
tion; iodide of potash may be given internally. (Iodine treat- 
ment is particularly successful in actinomycosis. ) 


Literature. Bissauge, Rec., 1897, 289.—Busquet & Boudeaud, Vet. Jhb., 1903, 
129.—Labat, Rev. vét., 1891, 57.—Meyer, O., Vj., 1855, 87.—Prietsch, S. B., 1905, 
81.— Renault, Rec., 1830, 305. 


Inflammation of the submaxillary gland, almost without exception, 
follows upon the penetration of foreign bodies, especially parts of food 
in straw feeding (Albrecht) into Wharton’s duct. More rarely does it 
follow upon parotitis or stomatitis (authors’ case). 

The disease is most common among cattle, less among horses and 
least among dogs. One can feel the swollen, painful submaxillary gland 
upon the inner side of the angle of the maxilla. The margins of the 
meatus of Wharton’s duct are often reddened and swollen; upon pres- 
sure on the duct, pus is frequently discharged. On the side and under 
the tongue a fluctuating or purely edematous and painful swelling may 
be recognized (Ranula Inflammatoria). More or less profuse salivation 
and disturbances of mastication likewise exist. The inflammation often 
leads to suppuration and more rarely to partial necrosis of the glandular 
tissue. Pus, usually fetid in character, breaks ordinarily into the buccal 
cavity, more rarely towards the outside; the disease then ends in recov- 
ery in one to two weeks. 

The treatment is similar to that recommended for parotitis. 


Literature. Albrecht, W. f. Tk., 1890, 317.—Schenk, M. t. W., 1910, 439. 
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Srcrion ITI. 
DISEASES OF THE PHARYNX. 
1. Pharyngitis. 


(Rachenentzuendung, Halsentzuendung, Schlundkopfentzuen- 
dung, Halsbraune [German]; Angina.) 


As pharyngitis are designated all inflammations, which are 
partly catarrhal, partly deeper seated and penetrating even 
into the submucous tissue of the pharyngeal mucosa, including 
the soft palate and the tonsils. Such inflammations produce in 
man a constricting sensation of the pharynx during deglutition 
and they are therefore also called angina or synanche. 


Occurrence. Pharyngitis is observed most frequently in 
horses and hogs, more rarely in cattle and still more rarely 
' in sheep or carnivora. Among the first mentioned animals 
it occurs quite often enzootically, among the latter more rarely. 
Angina among chickens has been observed by Albrecht. 


Etiology. Of external causes of acute pharyngitis, must 
be mentioned mechanical injuries by swallowing rough, pointed 
particles of food or other foreign bodies which penetrate the 
wall of the pharynx during deglutition or which injure the mu- 
cosa, and so form a portal of entrance for pyogenic bacteria. 
Hot feed or hot drinks, acrid, caustic materials may likewise 
produce an inflammation of the pharyngeal mucosa. This may 
also be produced by the inhalation of gases, hot air, or hot 
smoke during a conflagration. Sometimes gastrophilus larve 
produce pharyngitis either by direct mechanical irritation or by 
forming a portal of entrance for infecting bacteria. (Gastro- 
philus larve may also be an accidental finding in pharyngitis, 
as shown by the observations of Lichmann & Buffington.) 

Colds sometimes play an important réle. This is suggested 
by the frequency of the affection during the cold season when 
the animals are frequently exposed to the influence of sudden 
changes of temperature. Pharyngitis may appear, particularly 
in horses, a few days after exposure of heated animals to cold 
rain or sharp wind, or when cold air has come directly in con- 
tact with the pharynx. The ingestion of very cold, hoar-frosted 
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or frozen feed, or of very cold water may have a similar influ- 
ence. These influences are particularly potent in cattle when, 
during winter, they are kept in warm barns and are taken out 
to drink very cold water. 

Infection undoubtedly often plays an important role. Even 
in those cases when the disease follows immediately upon a 
cold, the latter very probably only forms the predisposing 
cause. Suggestive for an infection as the cause is the fact of 
the enzootic appearance of the disease in certain localities with 
a tendency to progress from animal to animal. The bacteria 
concerned may be those which occur in the buccal cavity and 
pharynx of otherwise healthy animals (streptococci, bacillus 
necrophorus, bipolar bacteria) and which may only occasionally 
exert a morbid effect after the resistance of the mucosa has 
been lessened by. noxious external influences. In the cases which 
evidently occur after cold, also after traumatic, thermic and 
chemical injuries, microorganisms probably stand in relation 
likewise, the external influences being only incidental causes. 


The bacillus necrophorus deserves first consideration as it has 
repeatedly caused enzootics of angina in hogs (Johne & Meyfarth, Kitt, 
Schleg), especially in sucking pigs, two to four weeks old (Wyssmann), 
more particularly when the animals are kept under bad hygienic con- 
ditions, in cold, dark, badly ventilated barns, and if the mother animals 
are fed freely with flour. A similar eroupous-diphtheritic pharyngitis 
was observed by Mayr, Strebel, Prietsch. Similar anginas have been 
observed in sheep (Roche-Lubin, Diem) and in dogs or cats (Robertson, 
Gray, Symes). 

Young dogs sometimes develop an enzootic pharyngitis during the 
first weeks, which may pass into pyemia (Friedberger & Frohner). In 
a case of croupous pharyngitis of a dog, Ball demonstrated streptococci 
which he believed to be the cause of the disease. 

Cats are affected by an ordinary enzootic catarrhal pharyngitis 
without a known cause (Cadéac). 


Secondary pharyngitis, as a part of the clinical picture of 
specific infectious diseases, frequently appears either sporadical- 
ly or enzootically. Such diseases are strangles, influenza of the 
horse, buffalo plague, hemorrhagic septicemia of cattle and of 
swine, fowl cholera, anthrax, diphtheria, purpura hemorrhagica, 
variola, ete. Pharyngitis due to the bacillus suisepticus (septi- 
cemic angina) occasionally appears in enzootic form (Graffun- 
der & Schreiber, Pr. Vb. 

Inflammatory processes of neighboring tissues such as the 
nasal and buccal cavities, the larynx, the air sac, the esophagus, 
and of the bones of the face not infrequently extend to the 
mucosa of the pharynx. 


Chronic pharyngitis is quite common. It is, however, of 
no great importance from a clinical standpoint, since it does 
not lead to important pathologic disturbances. It generally 
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develops after an acute pharyngitis or after repeated, long-con- 
tinued irritation. 

Susceptibility. Horses and swine are most prone to de- 
velop disease of the pharynx. The marked difference in the 
predisposition of various groups of animals partially depends, 
perhaps, upon the fact that the tonsils of horses and swine pos- 
sess several foramina coeca, those of other animals only single 
ones. Hence, it appears that the tonsils of horses and swine 
may more easily be invaded by pyogenic and other microorgan- 
isms than those of other animals. The existence of a broad ring 
formed by lymph nodes, tonsils, and diffuse cytoblast tissue, 
in the pharyngeal mucosa, predisposes it in all animal species 
to infectious inflammation produced first by bacteria carried 
to these tissues by leucocytes, which then pass over to the other 
portions of the mucous membrane. 


Pathogenesis. The inflammatory process commences with 
hyperemia and often runs its entire course in the most superficial 
layers of the mucous membrane (catarrh), giving rise to copious 
exfoliation of epithelial cells, migration of leucocytes and pro- 
duction of a serous exudate which are mixed with the freely 
secreted mucus. In other cases a highly albuminous exudate 
forms which coagulates immediately, enclosing the migrated 
leucocytes andthe dead epithelial cells (croup), or the tissue 
of the mucous membrane dies off in variable extent (diphtheria) 
and after the necrotic tissue has been discharged, losses of sub- 
stance remain (ulceration). In other cases the bacteria and 
their toxins are carried with the lymph stream into the inter- 
stitial spaces of the mucosa and of the submucous tissue, in 
consequence of which a sero-cellular or even a purulent infiltra- 
tion may develop (phlegmonous inflammation) and give rise to 
abscess formation. 

In purely superficial inflammation, microorganisms and 
their endotoxins are absorbed not at all or in very small quan- 
tities, in contrast to the other forms of inflammation in which 
large quantities of bacterial endotoxins enter the cireulation 
and produce fever. Some of the microorganisms that are 
carried into the circulation by leucocytes, may escape lysis and 
localize, during the time of the pharyngitis, in other organs 
which are susceptible at the time, and cause inflammation in 
them. Very often the microorganisms, with the products of 
their disintegration, are carried with the lymph stream into 
the mandibular and retropharyngeal lymph nodes and are ar- 
rested there, in consequence of which their invasion of the gen- 
eral circulation is prevented. 

Functional disturbances in the pharynx occur in all cases, 
but are due, in purely catarrhal inflammation, exclusively to 
the increasing tenderness of the mucous membrane on swallow- 
ing; in severe inflammation, mechanical interference with 
deglutition is produced because the pharynx is narrowed by a 
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bulging of the affected mucous membrane and at the same time 
the close approximation of the velum palatis to the dorsal wall 
of the pharynx during the act of swallowing becomes impos- 
sible. Further, the inflammatory infiltrated tissue in and be- 
tween the muscles inhibits the contractions of the pharyngeal | 
muscles and therefore the necessary raising in forward motion 
of the larynx. In consequence the transportation of the swal- 
lowed food into the stomach is more or less incomplete and, at 
the same time, the normally complete separation of pharynx 
from nasal cavity and larynx during swallowing, is incomplete. 
The epiglottis is raised up or pushed backward through the 
gelatinous infiltrated submucous connective tissue at its base, 
which interferes with respiration, as may also the not infre- 
quent inflammatory swelling around the entrance to the larynx. 
The influence of pharyngitis upon respiration and swallowing 
varies considerably in different species of animals, probably 
because of anatomical differences, but principally because of 
the variable involvement of the submucous tissue. 


Anatomical Changes. Catarrhal inflammation (pharyn- 
gitis catarrhalis) affects the mucosa only; this appears red- 
dened diffusely or in spots, swollen, covered with a tenacious 
mucus; the lymph follicles and the mucous glands are swollen 
and the submucosa tissue may be in a condition of edematous 
infiltration. 

In severe cases the highly swollen mucosa may become ul- 
eerated and the submucous tissue then presents a thickened, 
gelatinous mass, containing streaky extravasations of blood, or 
' purulent infiltrations (ph. purulenta s. phlegmonosa). Sub- 
mucous abscesses may be formed in certain places, particularly 
in the retropharyngeal region (abscessus retro- or peripharyn- 
geales). These then protrude into the pharyngeal cavity, en- 
croach upon it, or may even obliterate it completely. After the 
opening of the abscess into the pharynx or towards the outside, 
there may exceptionally remain a pharyngeal fistula. After in- 
jury of the pharynx or after malignant infection, the abscess 
frequently contains fetid, ichorous masses, sometimes mixed 
with remnants of food. Retropharyngeal abscesses may also 
be formed in consequence of suppuration of the post-pharyngeal 
lymphatic glands. Such abscesses are formed in the horse in 
strangles or influenza. In the dog, retropharyngeal abscess 
often appears simultaneously with purulent parotitis. 

In some cases pseudomembranes form on the mucosa; they 
may consist of a deposit of exudate (ph. membranacea s. croup- 
osa) or they may contain necrotic tissue (ph. diphtheritica). 

The tonsils are always more or less swollen, their crypts 
filled with a thick purulent caseous, ill-smelling material. The 
soft palate is likewise swollen; the connective tissue between the 
bundles of muscle fibers is infiltrated edematously. 
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In pharyngitis in hogs due to the bacillus necrophorus the tonsils are much 
swollen, dirty grayish-yellow; the crypts are filled with dry caseous material, the 
lymph follicles in the neighborhood and in the mucosa of the pharynx in general 
are necrotic, the surfaces coated everywhere with masses of fibrin. The necrosis 
sometimes spreads to the surface of the tongue, while the submucous tissue of this 
organ and of the pharynx, and likewise the muscles become infiltrated edematously. 
The neighboring lymph glands show acute swelling. 


In chronic pharyngitis, the mucosa is thickened, particu- 
larly on the posterior wall, and is bluish-red; the lymph follicles 
and mucous glands form nodules of the size of a lentil (ph. 
granulosa). The muscles of the pharynx become atrophic and 
the connective tissue proliferated (Trasbot). In horses the 
tonsils may increase in size to form purplish masses of the size 
of a finger (Kitt). 


Symptoms. In acute pharyngitis of horses and ruminants 
the ingestion of food occurs slowly and carefully and there is 
difficulty in deglutition. The food is masticated slowly and the 
head and neck are stretched out in swallowing. The animals 
are sometimes restless and dogs and hogs occasionally ery out. 
Sometimes food is expelled after repeated unsuccessful attempts 
at swallowing, to be again taken up later. Finally, the animals 
do not touch their food any more, and rather starve than be 
again and again exposed to the pain of swallowing. The in- 
gestion of fluid, while easier, also causes pain, so that the 
patients may even refuse to drink, but only irrigate or wash 
- out their mouth in water that is held before them. The patients 
sometimes make swallowing movements, probably in consequence 
of the inflammatory irritation and of the masses of mucus which ~ 
are collecting. Vomiting is brought about similarly, partic- 
ularly in dogs and swine. 

In a large number of cases, however, usually only in horses, 
ingested water is partly expelled through the nasal cavities 
(regurgitation). The cause of this symptom lies in the edema- 
tous infiltration which, in the severe inflammations, develops 
in the submucous connective tissue of the soft palate, the lower 
portion of the pharynx and between the muscles of the roof of 
the tongue. This interferes mechanically with deglutition and 
with the proper contraction of the muscles. 

Nasal discharge occurs during the acute course of the dis- 
ease, and the mucous secretions usually mixed with particles of 
food appear in large amounts at the anterior nares. A low posi- 
tion of the head in horses sometimes increases the nasal dis- 
charge. More or less salivation is likewise present. Increased 
tenderness of the pharynx is manifest in a stiff, stretched posi- 
tion of the head and, on moving, the animals hold the head and 
neck in this stiff position. They try to escape palpation and 
even a careful touching of the region of the larynx excites mani- 
festations of pain and often leads to a convulsive cough, accom- 
panied by a peculiar, snorting sound. The pharyngeal region 
frequently appears swollen, tender and hot. The swelling is 
particularly noticeable in hogs and the mucosa is purplish. 
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The submaxillary and upper salivary glands are swollen, al- 
though they may not be palpable, in consequence of edematous 
infiltration. Sometimes swelling of the salivary glands is no- 
ticeable. 
Direct examination of the pharynx shows increased redness 
of the ventral surface of the soft palate (velum palatis) and 
the fauces, in smaller ruminants also of the tonsils and the root 
of the tongue. The hand introduced into the pharynx meets 
with an increased resistance, it may feel the swollen fauces and 
the gelatinous infiltration of the epiglottic region at the base of 
the tongue, also remnants of food which are attached to the 
mucosa. By artificial light with the rhino-laryngoscope, the 
mucosa of the dorsal surface of the palate and the lateral walls 
of the nasopharynx are found reddened, bleeding easily and 
eovered with mucopurulent deposits. If the root of the tongue 
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Fig. 39. Fever curve in a case of pharyngitis in a horse. 


is much swollen, the erect epiglottis and the raised palate may 
cover the larynx entirely in the mirror. 

Cough is produced not only if food or water go the wrong 
way, but occurs spontaneously and is easily produced artificially. 
The cough takes place with open Rima glottidis, it sounds pro- 
longed, painful, moist, and is accompanied by an after-cough 
that can be heard from a distance. Labored breathing, possibly 
with audible stenosis-sounds, occurs only in very severe cases. 

Hlevation of the temperature exists in the majority of 
cases. In pharyngitis following a cold or an infection, fever 
is usually present from the start and the latter may precede 
the other symptoms for one to two days (Fig. 39). 

_ Pharyngitis from traumatic or chemical causes usually be- 
gins without an elevation of temperature, and fever only ap- 
pears later after ulceration or pus formation has occurred. 
An elevation of temperature recurring during the later course 
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of the disease points to a penetration of the process into the 
deeper tissues. Im these cases the fever then generally per- 
sists until the shedding of the necrotic tissues or until the spon- 
taneous or artificial opening of an abscess, when the tempera- 
ture usually goes down within one to two days. 

The urine, in insufficient nutrition assumes an acid reaction, 
even in herbivora, and it may be quite thin for days. In- 
dican is increased in ichorous necrosis of tissues. Meyer dem- 
onstrated an increase in the number of leucocytes of the blood 
in acute pharyngitis. 

In the case of hogs, the animals are less lively at the onset 
of the disease, and hold their heads stiff during motion. The 
food is taken up more slowly; occasionally vomiting is noted 
which may be repeated in the further course of the disease. At 
the same time it is evident that swallowing is more difficult 
and proceeds with more or less bending of the head, especially 
if the food is more solid. In the frequent cases of phlegmon- 
ous, croupous or diphtheritic pharyngitis, the appetite is soon 
suppressed entirely and swallowing becomes impossible. In 
consequence regurgitation is not common and the severe distur- 
bances of deglutition may be recognized only by the fact that 
the quantity of water does not diminish when the animals at- 
tempt to drink. 

It is also only in cases of phlegmonous and pseudomem- 
_branous pharyngitis that the larynx is swollen, the swelling 
increasing rapidly, being hot, painful and usually red-blue, in 
animals with unpigmented skin. This swelling may extend to 
neck and chest. The respiration rapidly becomes labored, rat- 
tling or whistling, at first only on motion or on erying, later 
even while at rest. The animals then sit like dogs, holding their 
mouths open so that the blue-red discoloration of the tongue is 
visible. The slightest disturbance increases the dyspnea to at- 
tacks of suffocation, with cyanosis of the unpigmented skin. 

On direct examination a copious mucous deposit is seen on 
the reddened oral mucous membrane; the palate is reddened, 
also the root of the tongue, and particularly the tonsils. In 
ease of extensive pharyngitis, if the examination be made with- 
out exposing the animals to the danger of suffocation, the parts 
are found much swollen, a purulent or pseudomembranous de- 
posit covers the tonsils or other parts of the pharyngeal mucosa, 
and occasionally the oral mucous membrane. 

Cough is present in almost all cases; it is rasping, painful, 
occasionally accompanied by vomiting. 

In hogs, only severe pharyngitis is attended by fever which 
is, however, of no particular type. 

In carnivora the clinical picture is ushered in by general 
disturbances like depression, discomfort, increase of tempera- 
ture, if the disease arises from a primary infection. In other 
cases local symptoms alone are present at first and may per- 
sist in the further course. The act of swallowing is always 
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difficult and painful, which can be recognized by the fact that 
morsels of food, or fluids, are transported to the stomach with 
evident exertion, with repeated bending and lowering of the 
head; the animals occasionally paw their heads with their fore- 
feet, ‘dogs ery out and let food drop from the mouth. The 
swallowing is rarely quite impossible, and then the animals 
take liquid food or water into the mouth, but the quantity: 
before them does not diminish but is rather increased by admix- 
ture of foamy saliva. Empty swallowing is frequent as is also 
vomiting. In many eases salivation is noted. <A visible swell- 
ing of the pharynx is not seen often; it occurs especially after 
perforation of the pharyngeal wall by foreign bodies, or in case 
of phlegmonous and diphtheritic pharyngitis. 

The region of the pharynx is very often sensitive on pres- 
sure, which also gives rise to retching or vomiting. 

The animals strongly resist manual examination and show 
sions of pain when the mouth is opened. The tonsils are 
swollen, red or brown-red, sometimes hemorrhagic, elongated, 
at times so closely approximated that only a narrow slit re- 
mains between them. ‘The pharyngeal mucosa is coated with 
mucous or mucopurulent secretion, especially on the palate; 
the fauces are livid, unevenly granulated, occasionally covered 
with pseudomembranes. In traumatic pharyngitis red, striated 
excoriations may be visible on the velum and on the dorsal 
wall of the pharynx. 

Cough is a usual symptom, dyspnea infrequent. In cats 
especially, symptoms of acute nasal catarrh and of conjunc- 
tivitis appear. 

The symptoms of chronic pharyngitis are in nature similar 
to those described above; they are, however, milder in char- 
acter. Deglutition is difficult but not impossible; the pharyn- 
geal region is swollen moderately or not at all; it is not very 
tender; the ingestion of food is frequently interrupted by at- 
tacks of cough and the anterior nares discharge a tenacious 
mucoid or mucopurulent secretion. 


Course. Primary acute pharyngitis usually takes a favor- 
able course, except in hogs and cats, where the disease usually 
leads to a fatal issue. The symptoms appear in rapid succes- 
sion, so that they are fully developed in two to three days; they 
then remain at their height for an equal period of time and 
recede gradually, so that at the end of the first, or during the 
second week, complete recovery occurs. 


The course is more protracted when ulceration or suppura- 
tion of the deeper tissues occurs. In these cases all symptoms 
persist for a longer time or even increase in intensity. The 
fever goes up, remains stationary or becomes remittent until 
the shedding of the necrotic tissue occurs or the abscess opens 
into the pharynx or into the outer world. After opening of 
the abscess and the discharge of pus, the condition of the patient 
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rapidly ameliorates and recovery takes place. A pharyngeal 
fistula, which may have formed, generally closes only after a 
long period of time. Occasionally a thickening in the pharyn- 
geal wall may be formed, which may permanently disturb 
deglutition and respiration, particularly during work (Wetzl). 
A eatarrh of the guttural pouch may occur in horses; in hogs, 
a tough, not painful, swelling may be formed after the opening 
of a number of small subcutaneous abscesses, which permanently 
interferes with deglutition and respiration. Paralysis of the 
pharynx may also occur, but may again disappear after a pro- 
longed period. 

A fatal issue is generally due to complications. HKdema of 
the larynx, in the absence of proper aid, may lead to suffoca- 
tion. An occurrence, which is not infrequent in horses, is as- 
piration pneumonia due to swallowing or inspiration of pus of 
an abscess breaking into the pharynx. Inflammation may also 
spread into the loose connective tissue in the mediastinum, and 
then a pleuritis or pericarditis closes the chapter (Cadéac). 
In phlegmonous pharyngitis septic material may be absorbed 
from ulcerations and lead to general sepsis or a fatal hem- 
orrhage may occur at the base of an open ulcer (Wakefield, De 
Jong, Monod). 


Diagnosis. The clinical picture of pharyngitis is, as a rule, 
quite characteristic, so that diagnosis offers no difficulties. For- 
-elgn bodies which have become wedged in the pharynx, gener- 
ally in carnivora and cattle (Fiebiger has seen two such cases 
in horses), can best be detected by inspection and internal man- 
ual palpation. T’umors of the pharynx are usually not painful, 
the signs of an acute affection are missing and internal palpa- 
tion reveals the tumor. In paralysis of the pharynx there is no 
tenderness and the peculiar position of the head is absent. 
Diseases of the central nervous system will lead to other paraly- 
sis besides that of the pharynx; and in cases of meningitis 
there are mental disturbances. In obstruction of the esoph- 
agus no changes are found in the pharynx and regurgitation 
during the act of deglutition occurs later; a sound will find the 
obstruction in the esophagus. Parotitis does, generally, not 
lead to regurgitation, and is not accompanied by nasal dis- 
charge. If pressure is made on the lower wall of the pharynx 
(base of the tongue), pain is not elicited. Catarrh of the gut- 
tural pouch generally causes a unilateral swelling in the upper 
portion of the parotid region; pressure on the latter usually 
causes nasal discharge; pressure on the lower pharyngeal wall 
does not elicit pain. Since pharyngitis may be a part of the pic- 
ture of a general infectious disease, one must, in the beginning, 
think of this possibility. In horses one must think of strangles; 
in cattle and swine, of hemorrhagic septicemia, hog cholera, 
or anthrax. ; 
The determination of the nature of pharyngitis is usually 
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very difficult, except in smaller animals where inspection per- 
mits a good survey of the anatomical changes. It may be 
said, in general, that high fever persisting during the course of 
the disease, intense and increasing swellings of the pharynx, 
speak for a deeply penetrating inflammation. Gangrene of the 
mucosa, phlegmonous or diphtheritic inflammations, aside from 
their local manifestations, are characterized by a fetid smell 
of the saliva and the expired air. Coughed up masses of fibrin 
point to croupous pharyngitis. In proper cases one may use 
in horses the rhinolaryngoscope of Polansky & Schindelka, 
which occasionally makes it possible to recognize swellings of 
the mucosa, hemorrhages, small abscesses, ete. In difficult res- 
piration this instrument cannot be used. 


Prognosis. The prognosis of primary uncomplicated 
pharyngitis is favorable; however, it becomes the more unfavor- 
able the more the symptoms point to phlegmonous, diphtheritic 
or purulent inflammation. Even affections which are mild at 
the start, may in their further course assume a malignant char- 
acter, particularly in horses, where aspiration may easily occur; 
hence a guarded prognosis is advisable during the early stages. 


Treatment. Considering the increasing tenderness of the 
mucosa and the difficulties in deglutition, the food must be soft, 
mushy or fluid in consistency. In herbivora, the best nourish- 
ment is green feed, well wetted hay, flour or bran mashes thin 
in consistency, while hogs and ecarnivora are best fed with milk. 
Horses suffering from intense difficulty in deglutition should 
at first not be fed even with entirely fluid feed and water; thirst 
ean be alleviated by repeated injections of lukewarm water into 
the rectum. The patient should fast from one to two days and 
artificial feeding may then be instituted (see page 138). This 
is best accomplished by the introduction of liquid food into 
the stomach through the stomach tube. Most patients permit 
the introduction of this instrument without any difficulty. If 
stenosis of the larynx exists at the same time, a preliminary 
tracheotomy must be performed. The authors have in this 
manner fed many horses for days and even for weeks and have 
thus prevented inanition and aspiration pneumonia. Cribs and 
utensils soiled with pathologic secretions must be cleansed at 
short intervals. 

The local treatment consists in the application of astringent 
and disinfectant solutions, such as 2% nitrate of silver, 3 parts 
of tincture of iodine with 25 parts of glycerin, 10%. alum- 
glycerin; peroxide of hydrogen, 15% creolin-vasogen. ‘These 
medicated solutions are used to paint the pharyngeal mucosa; 
however this procedure can be employed only in short headed 
animals. If the animals so treated show too much excitement, 
it is better to desist from this form of treatment, likewise in 
larger animals when the difficulty in deglutition is not too great; 
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in such cases disinfectants may simply be added to the drinking 
water, such as chlorate of potash (horses 40-50 gm. for each 
bucket of water, dogs a 2% solution in tablespoon doses), or 
salicylate of sodium (80-100 gm. or a 0.5% solution). Inhala- 
tions of the vapors of pure water, or of a 2% carbolie acid 
solution, or a finely divided spray of astringent or disinfectant 
solutions (1-2% carbolic acid, creolin, alum, or tannic acid, 
possibly corrosive sublimate 1:1000) may also be used. It 
appears best to introduce these solutions with a Frick or a 
Bayer-Kieselbach spraying apparatus. In horses which are 
not particularly restless these astringent and disinfectant 
drugs may also be applied in the form of ointments. This 
ean be done with the aid of a long, metallic sound. Its dull 
end is wrapped in cotton, saturated with the ointment (accord- 
-ing to Bringard eucalyptol and vaselin 1:15); the sound is 
introduced below the inferior turbinate into the pharynx, and 
the ointment is rubbed over the dorsal surface of the soft palate 
and over the mucosa of the naso-pharynx. Intrapharyngeal 
injections from the trachea as recommended by Dieckerhoff 
are not always devoid of danger; the same is true of the intra- 
nasal injection of fluids through a hard rubber tube or a 
urethral catheter. The injection of larger amounts of fluids 
may, in difficult deglutition, give rise to the aspiration of fluids. 
External applications in the region of the pharynx are always 
_ beneficial. In the earlier stages cold applications are indicated, 
later on Priessnitz’ applications, with disinfectant solutions. 
Warm applications (with oat, barley or linseed meal, ete.) may 
be used in case of continued swelling to hasten the ripening of 
the abscess. Ointments favoring resorption (gray mercurial 
ointment, camphor or iodoform ointment 1:10) may likewise 
be useful. If the swelling shows no tendency to go down, inunc- 
tions may sometimes give relief in combination with Priessnitz’ 
applications (oil of mustard in 6 to 8% alcoholic solution, red 
biniodide of mercury ointment 1:4). 

Abscesses should, if possible, be opened early; it is some- 
times possible in cattle to open an abscess, previously located 
in the pharynx by palpation, with a knife introduced into the 
mouth (Macegillivray, Cunningham). A pharyngeal fistula 
which has eventually formed may be made to heal within a 
few weeks by repeated disinfection. Tracheotomy must not 
be delayed in the presence of intense dyspnea or edema of the 
larynx. The use of internal medicines usually appears super- 
fluous and may even be dangerous. Should it however become 
necessary, such medicines should be used by rectal or by sub- 
cutaneous injections. 

Chronic pharyngitis in small animals may be treated with 
local applications of tincture of iodine (Tincet. Iodi., Tinct. 
Gallarum aa), chloride of iron (1:6), iodine or tannic-acid- 
glycerine, insufflations of boracic acid or tannic acid with sugar 
(aa). In large animals treatment must be limited to irritant 
inunctions and Priessnitz’ application. 
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2. Animal Parasites in the Pharynx. 


Gastrophilus larvae (Gastrophilus haemorrhoidalis and G. equi) 
are found sometimes in horses attached to the posterior wall of the 
pharynx and to the velum palatis. They always localize in considerable 
numbers and may give rise to severe inflammation, also to attacks of 
suffocation if they invade the larynx. 

The Rhinoestrus (Oestrus) purpureus (Cephalomyia purpurea) 
occasionally lives in horses in the nasal cavities and in the accessory 
eavities, also in the pharynx. It causes pharyngeal catarrh, cough, or 
even dyspnea with audible sounds of stenosis after advancing to the 
entrance of the larynx. Similar symptoms are produced occasionally 
by the Cephalomyia maculata, in buffaloes, camels and dromedaries. 

Far more dangerous is the Cephenomyia trompe, the nasal fly of 
reindeer. The larve are attached by preference in the sac-like depres- 
sions of the caudal portion of the pharynx and often cause severe pharyn- 
gitis, rhinitis, laryngitis, even foreign-body pneumonia; also bursting 
of the depressions in the pharynx, and progressive phlegmon in the 
tracheal region. If the invasion is severe, calves and feeble animals 
perish of exhaustion. The losses amount to 12% of a herd (Pawlowsky, 
Kerzelli). Similar affections may be caused in deer and stags by Géstrus 
larve. 

The Oestrus larvae are removed from the pharynx by means of a 
stick covered with oiled linen, also with eucalyptus ointment (1:15) which 
is applied by means of a cotton pad attached to the stick. 

Hungarian flies (Simulia columbacsensis), when attacking cattle 
in larger numbers, are liable to wander through the mouth and nose 
into the pharynx, where they cause a profound inflammation leading to 
suffocation. 

Horse-leeches (Hamopis sanguisuga), in southern countries, some- 
times get with the drinking water into the pharynx of horses and mules; 
more rarely of cattle; they suck the blood from the mucosa and pro- 
duce inflammation. Their presence is indicated by a considerable hem- 
orrhage from the mouth or nose. If present in larger numbers, they 
may lead to profound anemia or even fatal hemorrhage (Baise saw in 
two cases 185 and 192 leeches). 

Prophylactic measures in southern countries consist in filtration of 
the drinking water. The treatment of the affected animal consists in 
irrigation with solutions containing common salt, vinegar or ammonia 
or in the inhalation of turpentine vapors. 

Tokishige found filiform worms in the pharynx of a horse dead 
from pharyngitis, which he thought to be Dispharagus reticulatus. 


Literature. Kerzelli, Arch. f. vét. Wiss., 1909, 429.—Neveu-Lemaire, Para- 
sitologie des animaux dom. Paris, 1912.—Pawlowsky, Journ, f, allg. vét.-Med., 
1909, 288. 
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3. Tumors of the Pharynx. Tumors intra-et peripharyngeales. 


Occurrence. Tumors of the pharynx and its neighborhood 
are rare in domestic animals. Least frequently seen are such 
true neoplasms as papilloma, sarcoma, carcinoma, lipoma, also 
retention cysts; connective tissue hypertrophy of the mucosa 
of the pharynx is seen after an acute pharyngitis (Wetzl). 
Actinomycomata or tuberculous growths are seen more com- 
monly in eattle. 


According to Zimmer’s statistics seventy-three cases of tumors of the pharynx 
in cattle were divided as follows: Fifty-four cases of actinomycosis, five cases of 
tuberculous growths, seven cases of dermoid cysts, four cases of fibroma, two cases 
of colloid cysts, one case of melanoma, Out of 4,708 cases of profound tuberculosis 
Rasmussen found retropharyngeal lymph glands in a condition of tuberculous 
degeneration in 3,245 cases (68.93%); the gland below the parotid in 228 cases 
(4, 184%) ; ; and the tonsils only in fifty-two cases (1.1%). 


As has been shown by the fundamental work of Morkeberg, acti- 
nomycosis usually develops in the upper, posterior parts, more rarely 
in the lateral walls of the pharynx, that is either in its mucosa or in the 
neighboring tissues. These actinomycotic masses then show a tendency 
to project polyplike into the pharynx. Tuberculous tumors, on the con- 
trary, arise outside of the pharynx and only make its wall protrude in 
a tumorlike manner. The root of the tongue is usually the seat of 
retention cysts, also the anterior surface of the epiglottis or a place be- 
tween the latter and the root of the tongue. True tumors usually arise 
in the upper posterior portion of the pharynx. 

Intrapharyngeal tumors usually become pediculated in consequence 
of traction made in deglutition. 


Symptoms. The sessile tumors produce increasing diffi- 
culty in swallowing, but without pain; later dyspnea and rat- 
tling, whistling and snorting noises are heard, when the tumor 
encroaches upon the posterior nares and the larynx. Difficulty 
in deglutition and respiration is increased when the head is bent 
forward. or sideways. Stenosis of the posterior nares causes 
labial breathing in all animals (bulging of the cheeks during 
expiration) which disappears when the mouth is opened. The 
difficulties in swallowing and the respiratory disturbances are 
increased by turning the head inward and sideways. 

Tumors which are not very voluminous cause disturbances 
in swallowing or in respiration only at intervals if, during the 
act of swallowing and on deep inspiration or when the head is 
held in a certain position, they are thrown into the first portion 
of the esophagus, into the posterior nares or into the larynx. 
An attack of coughing or vigorous shaking of the head removes 
the tumors and the disturbances cease. Such an attack may 
cause death by suffocation. As the tumor increases in size, the 
attacks become more frequent, and finally the difficulties in 
swallowing and breathing become permanent. 

Smaller, pediculated tumors cause difficulty in deglutition 
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or respiration as well as rattling sounds only occasionally, 
namely, when they become displaced into the pharynx, larynx 
or towards the choane, in deglutition, strong inspiration and 
in certain positions of ‘the head, until they are again expelled 
by a strong expiration or a movement of the head. It may, 
however, occur occasionally that such an attack brings about 
suffocation of the animal. As the tumor grows the attacks 
become more frequent and lead finally to permanent difficulty 
in deglutition and respiration. 

Discharges from the nose are only observed in part of the 
eases, such discharges are sometimes fetid and mixed with 
fragments of tissues. Hpistaxis occasionally occurs; dogs 
sometimes vomit and the tumor may then be visible in the 
buceal cavity. 

With the exception of those on the posterior surface of 
the soft palate, tumors of the pharynx in smaller animals can 
be seen on inspection; in horses, however, only with the aid 
of the rhinolaryngoscope. With the hand introduced into the 
pharynx even those tumors can be palpated which arise in 
the neighborhood of the posterior nares. 

Peripharyngeal tumors when present produce visible 
changes in the pharynx. 

Swelling of the submaxillary, also occasionally of the 
peripharyngeal lymphatic glands, occurs in malignant tumors 
and tuberculosis of the pharynx. 


Diagnosis. The described disturbances of deglutition and 
respiration, if developing slowly, strongly suggest ‘the presence 
of pharyngeal tumors; a definite diagnosis can however be made 
only after local inspection. When the examination of the 
pharynx is negative, tumors of the larynx may be discovered 
by laryngoscopy and it may perhaps be necessary to make an 
exploratory laryngotomy.—Tumors of the larynx may also be 
distinguished by the fact that compression of the larynx in- 
creases the dyspnea; this is not the case in tumors of the 
pharynx. However, exploratory tracheotomy may be necessary 
to settle the point.—Nasal stenosis can easily be excluded by 
a local inspection.—Retro- and peripharyngeal abscesses furnish 
a similar clinical picture during a protracted course, but local 
examination and the history of the case permit a correct 
differential diagnosis. In making the latter the following other 
conditions have to be considered: Chronic disease of the 
pharynx, and of the suttural pouch, spasm of the glottis, steno- 
sis of the bronchi, and in the case of dogs cardiac dyspnea in 
uncompensated valvular disease of the heart, which likewise 
leads to attacks of rattling respiration. 

The determination of the nature of the tumor requires 
a careful examination of the pharynx and its neighborhood. 


Prognosis. This depends upon the seat and the nature 
of the tumor. If the latter can be removed, the animal can 
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be saved; if its removal is impossible the animals die from 
suffocation, pneumonia or marasmus. Even tuberculous tumors 
may be removed and complete recovery may follow the opera- 
tion if the process has been purely local. Tuberculous and 
actinomycotic tumors sometimes become smaller and shrink 
after the evacuation of their contents. 


Treatment. Pediculated tumors and those not having a 
broad base may be crushed or cut off after ligation of the 
pedicle with instruments introduced through the mouth. A 
preliminary tracheotomy is however usually necessary. Iodide 
of potash often proves of no value in the treatment of actinomy- 
cotic tumors of the pharynx. (Details about the operative 
treatment of pharyngeal tumors may be found in the publica- 
tions of Morkeberg.) 


Literature. Morkeberg, Z. f. Tm., 1907, XI, 63 (Lit.)—Rasmussen, B. t. W., 
1906, 848.—Wetzl, A. L., 1907, 3.—Zimmer, B. t. W., 1891, 376. 


Section IV. 
DISEASES OF THE ESOPHAGUS. 
1. Inflammation of the Esophagus. Oesophagitis. 


(Entziiendung des Schlundes [German].) 


Etiology. Irritating, caustic substances or rough, pointed 
bodies, which are ingested with food or water, or improperly 
selected medicines, may get into the gullet and cause ecatarrh 
or a rather penetrating inflammation of the esophagus. Their 
injurious influence here becomes more rarely manifest than in 
the buccal cavity or pharynx, because the esophageal mucosa 
is less sensitive and better protected by a thicker epithelial 
covering, and also because irritating matters very rapidly pass 
through the gullet. These morbid conditions are met with after 
the ingestion of very hot distillers’ slop, after the administra- 
tion of ammonia, tartar emetic, after poisoning with acids or 
alkalies or after greedy swallowing of rough fodder, fragments 
of bones mixed with meat, foreign bodies which become wedged 
in the gullet, or after injury by the esophageal sound. Finally, 
there are traumatic influences acting from without which may 
become the cause of the inflammatory process. 

The disease may be secondary to inflammatory processes 
of the pharynx or the stomach, especially if these are due to 
a general infection (foot-and-mouth disease, variola, diph- 
theria, rinderpest, ete.). 


Anatomical Changes. In superficial inflammations the 
epithelial covering is missing either in irregular patches or 
sometimes to a larger extent, or even along the whole length 
of the esophagus (Berthéol). The mucosa appears dark red 
on the uncovered portions, occasionally hemorrhages are seen 
here; in the other portions the epithelial layers are loosened 
and can be removed easily; the submucous connective tissue 
exhibits a more or less intense edematous infiltration. In severe 
eases the wall of the esophagus is thickened, swollen and the 
subeutaneous and intramuscular tissue is the seat of a gelatinous 
or even purulent infiltration. Cattle have developed croupous 
inflammations after the instillation of spirits of ammonia 
(Lemaire). 
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Chronic catarrh leads to a marked thickening of the. 
epithelial layers, occasionally also to papilliferous prolifera- 
tions. 


Symptoms. A very superficial catarrh of the esophagus 
usually escapes notice. In somewhat more intense cases the 
food is swallowed with a great deal of effort. The animals 
move the head restlessly from side to side in swallowing, stretch- 
ing and bending the neck, horses paw with their front feet and 
their faces express anxiety. Sometimes one may observe how 
a morsel becomes wedged in the esophagus, occasionally directly 
below the pharynx. Such morsels then become dislodged toward 
the pharynx by. antiperistalsis and are expelled through the 
mouth or nose. Deeply penetrating inflammations lead to a 
mucous secretion or to a bloody discharge from the mouth 
or nose independently of the ingestion of food. In such cases 
food is refused. Tubular croupous masses are sometimes ex- 
pelled in croupous inflammation. Increased tenderness of the 
esophagus is shown by the animals when pressure is made 
over the left jugular depression. One may sometimes see here 
spontaneous undulating motions followed by the expulsion of 
mucus or food from the mouth. In more intense inflammation 
of the esophagus, particularly in carnivora, vomiting occurs. 
Difficulty in deglutition greatly interferes with the nutrition 
of the animals and the inflammatory process may cause an 
elevation of temperature. 


Course. Simple catarrh ends in recovery after one to two 
weeks, while deeply penetrating inflammations lead to cicatricial 
contractions of the esophagus or to a purulent infiltration in 
the surrounding connective tissue. The infiltration spreads 
along the large vessels towards the thoracic cavity and leads 
to the formation of abscesses. Exceptionally a perforation of 
the esophagus occurs. Allthese complications are indicated 
by an inflammatory swelling in the region of the left jugular 
vein. If perforation occurs in the thoracic portion of the 
esophagus pleurisy follows. 


Treatment. One should attempt to ameliorate the inflam- 
matory process by the administration of small pieces of ice, 
by eold water, cold milk, mucilaginous or astringent fluids 
(14 to 1% tannic acid in linseed infusion). Cold applications 
on the region of the esophagus should also be made. If the 
inflammation is due to corrosive poisons, antidotes like weak 
acids or alkalies in mucilaginous milk should be administered. 
When the pain is intense narcotics are indicated (morphine 
subcutaneously, chloral hydrate, tincture of opium in the drinx- 
ing water). If the animals still persist in refusing to take 
food, artificial feeding per rectum becomes necessary. 

Literature. Eichenberger, D. Z. f. Tm., 1885, XI, 111.—Guilmot, Ann., 1854, 


341.—Dohne, 8. B., 1879, 46.—Koch, B. t. W., 1889, 229.—Lebel, Rec., 1864, 355.— 
Lemaire, Ann., 1860, 544,—Renault, Rec., 1834, 561. 


Spasm of the Esophagus. 2943 


2. Spasm of the Esophagus. Oesophagismus. 
(Krampf des Schlundes [German].) 


Spasm of the esophagus consists in a morbid contraction 
of its muscles, which occurs in paroxysms, without organic dis- 
ease or obstruction. These latter conditions also lead to spasm 
of the muscularis of the esophagus. Esophagism, as a disease 
per se, is rare among domestic animals. 


Etiology. Primary disease of this kind is very rare, and 
it then occurs upon a neuropathologic basis. It has been ob- 
served without any special cause only a few times in nervous 
horses of quick temper. Such animals may have an attack 
upon drinking cold water or upon pressure upon the esophagus. 
Nothing definite is known whether in these cases disease of the 
pneumogastric nerve or transitory malposition of the esophagus 
may play a role. 

Horses sometimes exhibit esophagism atter the injection of 
morphine or after chloral hydrate or chloroform narcosis 
(Frohner, Vennehrolm). In a case of this kind Pl6sz could 
demonstrate the obstruction of the esophagus by a morsel of 
food. A similar morbid condition occurs very rarely in adult 
eattle (Ries) and somewhat more frequently in calves (Trous- 
sier). 

Secondary spasm of the esophagus occurs in the course of 
other esophageal diseases, especially in inflammation and ob- 
struction, also in tetanus and in rabies. It is not certain 
whether lesions of the vagus may be of influence in many cases. 


Symptoms. When the spasm begins, the animal suddenly 
becomes very restless and betrays great anxiety; if it happens 
to be feeding when the spasm comes on, the ingestion of food 
ceases, yet empty mastication continues, and a foamy saliva col- 
lects in the mouth. The animal stretches its feet out and tries 
to swallow the saliva while the head is strongly stretched or 
bent. At the same time, the undulatory motions of the esoph- 
agus become visible in the left jugular region. However, swal- 
lowing of the saliva can take place only incompletely, and it is 
expelled through the mouth and nose by antiperistaltic move- 
ments. If the spasm occurs during the ingestion of food, the 
saliva is at first mixed with food particles, later on it becomes 
pure and doesnot give an acid reaction like expelled gastric 
eontents. Along the left jugular depression the cordlike gullet 
can be felt distinctly, pressure upon it excites pain. Sometimes 
a moderate enlargement, filled with air, saliva and mucus, is 
formed above the spasmodically closed section (Friedberger). 

The attack may last from a few minutes to several hours; 
it may or may not recur. In a case reported by Cadéac, the 
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sick horse had several such attacks every week for a year and 
a half, and these could be produced at will by feeding short cut 
dry feed or by the administration of cold water. Roy, on the 
other hand, saw five attacks in five years; they always lasted 
five hours and were followed by respiratory difficulties lasting 
for twenty-four hours. The disease always ends in recovery. 


Diagnosis. On account of the disturbances of deglutition 
and the subsequent vomiting, esophagism may be confounded 
with inflammation, stenosis or obstruction of the esophagus. 
However, the sudden appearance, the likewise rapid disappear- 
ance of the attack, the perfectly normal condition of the animal 
between the attacks furnish enough data to distinguish this 
affection from stenosis or inflammation. Primary esophagism 
may be distinguished from mild cases of obstruction of the gul- 
let in the thoracic portion, which disappear spontaneously after 
a short time, by the use of the sound (perhaps after the pre- 
liminary application of narcotics). If no impediment is found 
and if the attacks still persist, the diagnosis is, of course, pri- 
mary esophagism. It is also possible that during very greedy 
feeding, a morsel may become lodged in the caudal portion of 
the esophagus, this subsequently may pass on, yet the described 
symptoms may persist a while, and a veterinarian not knowing 
the history of the case may think of primary spasm of the esoph- 
agus (Cagny, Johne). Indeed, esophagism is, as a rule, due 
to a temporary obstruction or to a superficial injury. 


Treatment. The disturbed condition of the nerves calls 
for the use of narcotics, such as morphine subcutaneously (0.04- 
0.6 gm. for horses; 0.01-0.1 gm. for smaller animals); chloral 
hydrate per rectum (25-50 gm. for large animals; 0.05-0.5 gm. 
for smaller animals); during the intervals between the attacks 
bromide of potash internally (for horses, in daily doses of 20 
om.). This treatment is usually successful. 


Literature. Bournay, Rev. vét., 1898, 204.—Cadéac, J. vét., 1888, 618.— 
Friedberger, Miinch., Jhb., 1890-91, 60.—Frohner, Monh., 1897, VIII, 484, 1898, 
IX, 345.—Johne, 8. B., 1879, 45.—Ries, Rec., 1897, 228.—Roy, Rev. vét., 1898, 286.— 
Winkel, Holl. Z., 1905, XXXII, 56. 


3. Paralysis of the Esophagus. Paralysis oesophagi. 
(Laehmung des Schlundes [German].) 


Etiology. Paralysis of the esophagus occurs usually to- 
gether with paralysis of the pharynx, and is due to the same 
causes as the latter (see page 234). There have, however, been 
described a few cases of primary paralysis of the esophagus in 
horses, the nature of which has not been cleared up. Moeller 
saw this affection a few times after resection of the arytenoid 
cartilages, sometimes as a temporary, sometimes as a permanent 
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condition. He found marked proliferation of connective tissue 
around the larynx in one case and thinks it may be possible that 
in other cases likewise inflammatory swelling in the first por- 
tion of the esophagus might have been the cause of the disturbed 
deglutition. In a case of Brissot, a fall upon the left side, and 
in a case of Graf, a kick on the neck were the causes of paralysis 
of the esophagus. (In these two cases a traumatic lesion of the 
esophageal wall itself cannot be entirely excluded, also in the 
ease of a horse of the Prussian army.) In this case a gelatinous 
bloody infiltration was found behind a portion of the gullet 
filled with particles of food. Puschmann and Schneider were 
unable to discover a cause in their cases. 


Occasionally histologic changes may be discovered in the pneumogastrie or 
recurrent nerves. 


Symptoms. In primary paralysis of the esophagus the 
food is always masticated without trouble; but masses of fodder 
accumulate in the gullet. In this manner the esophagus forms 
a thick, firm or more soft, non-painful, cylindrical prominent 
mass in the left jugular depression. Deglutition becomes im- 
possible and regurgitation occurs. These disturbances appear 
suddenly. 

Disturbances in deglutition coming on after arytenectomy 
may disappear after afew weeks. In the above mentioned case 
of Brissot recovery occurred in two days, but the affection may 
lead to death in consequence of impeded nutrition or of foreign 
body aspiration pneumonia. 


Diagnosis. <A diagnosis of paralysis of the esophagus can 
be made after the exclusion of paralysis of the pharynx, ob- 
struction of the esophagus, stenosis or dilation of the esophagus, 
contusion of the esophagus. 


Treatment. Attempts must be made to push the accumu- 
lated, wedged-in masses of food down with the esophageal 
sound. The animals should then receive juicy or liquid feed 
only. The employment of nerve tonics (strychnine, veratrine) 
or of electricity, is not promising. 


| 
Literature. Graf, Z. f. W., 1892, 211—Méller, Chirurgie, 1891, 190.— 
Schneider, W. f. Tk., 1905, 39. 


4. Obstruction of the Esophagus. Obstructio oesophagi. 
(Foreign Bodies in the Esophagus; Occlusio Oesophagi.) 


By obstruction of the esophagus is meant a sudden closure 
of its lumen by morsels of food or foreign bodies. 


Etiology. Obstruction of the esophagus is seen most com- 
monly in cattle and is caused by large, solid constituents of the 
food (potatoes, beets, apples) or exceptionally by entirely for- 
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eign bodies (see foreign bodies in the stomach). Sometimes 
unusually large morsels of rough fodder may remain wedged in 
the gullet. Sometimes also an esophageal sound which has 
been introduced with insufficient dexterity may be swallowed 
and may remain wedged in the gullet. Only exceptionally hair 
balls or other foreign bodies of this kind may be displaced from 
the rumen into the esophagus during rumination. In sheep the 
esophagus may be obstructed by firm parts of food (beets) or 
by large morsels. 

In horses obstruction occurs by coarse and dry feed or 
by large morsels, if they feed greedily and do not masticate the 
fodder properly and mix it with saliva, or when the reflex irri- 
tability of the esophageal nerves has been diminished by a 
previous narcosis. More rarely the esophagus of horses be- 
comes obstructed by foreign bodies, such as eggs, pills, broken- 
off pill sticks, sounds, swallowed milk teeth, ete. 

In swine, the affection occurs quite often and the obstruc- 
tion is caused by pieces of potatoes, fruit, leaves, ete. 

The esophagus of dogs may become obstructed by parts of 
the food (bones, cartilages, large pieces of meat or sinews, fish- 
bones) or by foreign bodies mixed with the food, or by objects 
swallowed in play. 

Exceptionally a foreign body that has been swallowed may 
get into the esophagus in vomiting and may become wedged in 
its wall (Zietschmann). 

In horses, foreign bodies are usually found in the thoracic 
portion of the esophagus, in other animals most frequently di- 
rectly behind the pharynx or in front of the thoracic aperture. 


Pathogenesis. ‘When parts of the food or foreign bodies 
become wedged in the esophagus, they usually cause a complete 
obstruction of its lumen, in very exceptional cases a thin 
wedged-in foreign body may cause a more or less incomplete 
stenosis of the lumen. Total obstruction prevents deglutition 
and the expulsion of the gastric contents (as in rumination, 
eructation, vomiting). After partial obstruction by thin bodies, 
fluid, gaseous, or thin mushy matters may still be transported 
in either direction. Whenever a foreign body becomes lodged 
in the esophagus, it causes convulsive contractions of the eso- 
phageal muscularis and pain while the spasm lasts. The animal 
experiments of Kahn and Meltzer have shown that the convul- 
sive muscular contractions are the more frequent and the more 
energetic and of longer duration, the nearer to the cardia the 
obstruction is situated. In this manner lodgment of a foreign 
body in the most caudal portion of the esophagus causes a con- 
stant muscular spasm, while obstruction in the first portion of 
the esophagus leads to less intense muscular contractions, or 
they may be entirely absent, while sharp and pointed foreign 
bodies produce continuous pains in consequence of trauma to 
the wall. Stretching of the wall of the esophagus by the for- 
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eign body itself or by the swallowed material subsequently 
causes antiperistaltic movements. 

Pressure of the foreign body upon the neighboring organs 
disturbs their function, more or less, while the compressed or 
directly injured mucosa of the esophagus may get into an in- 
flammatory condition which may lead to necrosis. Inflamma- 
tory changes frequently are also produced in front of the ob- 
struction in consequence of accumulating, decomposing mate- 
rials. This diminishes the resistance of the esophageal wall 
and makes an acute dilation of the esophagus possible. 


Symptoms. Pain and the peculiar sensation produced by 
the lodgment of the foreign body cause the animal to make 
strong efforts at deglutition, and to become quite restless. The 
animal suddenly ceases to feed, becomes restless, lowers and 
stretches its head and makes strong attempts at deglutition, 
now and then it opens its mouth, from which saliva flows abun- 
dantly; the expression of the face betrays great anxiety, the 
tongue protrudes from the mouth, and a convulsive cough is 
heard from time to time. The symptoms eventually become 
less marked, but are lable to recur now and then. The inges- 
tion of food and drink is entirely abolished or the patients at- 
tempt to swallow food and water after becoming more quieted 
and on feeling hungry. But these are soon thrown out of the 
mouth and nose, although in incomplete obstruction water may 
get into the stomach. ‘These attempts give us some informa- 
tion about the site of the obstruction. If it is located in the an- 
terior portion, morsels of food and water at once return after 
an attempt at deglutition; if the obstruction is at the caudal end 
we may see how the swallowed material passes along the esoph- 
agus as indicated in the left jugular depression. The expul- 
sion occurs the later the nearer to the caudal end the obstruction 
is located. The patients sometimes keep on swallowing in 
spite of the obstruction, until the esophagus is filled completely, 
even up into the pharynx; then the ingestion of food usually 
ceases, but the animals continue to masticate on an empty mouth 
and to make convulsive attempts at deglutition. ‘In such cases 
the gullet can be felt as a firm or more or less soft cylindrical 
mass on the left side of the neck. Kneading of the mass may 
eventually excite gagging.. From time to time masses of mas- 
ticated food mixed with saliva are expelled from the mouth 
and nose; during these attacks the animals are quite restless, 
and the mass expelled is undigested and does not contain any 
free HCl. If the cervical portion is obstructed, a circumscribed 
swelling appears, as large as a fist, in the left jugular groove, 
but may extend to the right side. The swelling is firm or hard, 
or it may be soft; in time it becomes sensitive to pressure, 
which produces gagging or the rejection of chewed food. After 
obstruction has lasted some time, dilation of the esophagus 
sometimes occurs (see page 256). In hogs there is no cireum- 
scribed swelling on the neck, at most a diffused enlargement 
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with higher temperature, which is produced by perforating 
foreign bodies. 

In cattle and in ruminants in general, meteorism is pro- 
duced the more rapidly, the more complete the obstruction and 
the more fermentable the previously ingested food has been. 
Gases can, however, be expelled partially in incomplete obstruc- 
tion of the esophagus, hence meteorism is only moderate. Un- 
der these conditions the animal may begin to feed and then pro- 
duce a complete obstruction by the swallowed morsels which 
fail to pass down. 

If the obstruction lasts for any length of time in hogs, they 
may become moderately bloated; in such cases they stand 
quietly, with their head bent down, their mouth open; they are 
salivated, gagging occurs as if they wanted to vomit. They do 
not lie down, or if they do at all, for a short time only. Thirst 
is increased, the animals try repeatedly to drink, but the water 
returns to, and runs out of the mouth. If the foreign body is 
near the pharynx, the animals produce a yelping sound instead 
of a grunt. 

In a dog, Gaucet saw edematous swelling of the head, prob- 
ably on account of compression of the jugulars by the foreign 
body (rubber ball). 


Course and Prognosis. Foreign bodies lodged in the esoph- 
-agus are frequently and often expelled within a short time in 

consequence of repeated gagging, or they are transported into 
the stomach or rumen by continuous strong contractions of the 
muscles of the esophagus. In this manner the animals recover 
spontaneously. This happens the more easily, the smaller, 
smoother and softer the foreign body is and the nearer it has 
become wedged to either the anterior or posterior extremity 
of the esophagus. However, if the efforts of the patients are 
futile and if they are left to themselves, there occurs a progres- 
sive deterioration of their condition. Cattle may die from suf- 
focation. within a few hours after the obstruction occurred, in 
consequence of the rapidly developing bloating, followed by 
disturbances of respiration and circulation. <A rapidly fatal 
issue may also take place in some eases in consequence of com- 
pression of the trachea or of the nerves running along the esoph- 
agus, or of obstruction of the larynx by particles of food 
(Sequens). 

In other cases, the animals may suffer from an obstruc- 
tion for some time, even for several days, but in such eases pro- 
gressive and rapid emaciation becomes noticeable and the wall 
of the esophagus which is compressed by the foreign body be- 
comes necrotic. If the necrotic portion of the wall breaks into 
the surrounding tissues, the clinical picture terminates by a 
purulent or ichorous inflammation of the cervical connective 
tissue or, if the thoracic portion of the esophagus is involved, 
by a pleuritis. 
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Obstruction caused by morsels of food may, without veter- | 
inary interference, be recovered from speedily, i. e., if the mor- 
sel becomes softened and if it can then be removed. If, on the 
other hand, the morsel dries and becomes harder, it may pro- 
duce dilatation or perforation with grave consequences. A 
fatal issue may, however, occur occasionally after removal of 
the foreign body into the stomach, if artificial feeding has been 
neglected (Drouin) or if an intense inflammation of the esoph- 
agus has occurred and now of itself causes intense difficulty in 
deglutition (Johne). Difficulties in deglutition and vomiting 
may, especially in the horse, lead to pulmonary gangrene from 
the start. In greedy horses, obstruction of the esophagus by 
too large morsels may recur repeatedly within a short time. 


(Small, pointed bodies frequently perforate the wall of the esoph- 
agus and become encapsulated in the neighboring tissues without pro- 
ducing any marked disturbances [Bruckmiiller, Kitt].) 


Diagnosis. In obstruction of the esophagus by lodgment 
of a foreign body we can usually get a proper clinical history 
and we have the sudden appearance of the grave disturbances 
of deglutition. In some cases, particularly if the obstruction is 
in the thoracic portion, the diagnosis may meet with consider- 
able difficulties. ‘The cause and site of the obstruction may be 
ascertained in a number of cases. Pieces lodged in the anterior 
portion of the esophagus may be seen in the well illuminated 
pharynx of the dog and cat or they may be palpated with the 
finger; in cattle they may be felt after the mouth has been 
opened, and the whole hand introduced. 

If a foreign body has lodged in the cervical portion of the 
esophagus, the jugular depression is only bulging at a cireum- 
seribed space, either at the left or at both sides; in the latter 
ease the bulging is more marked on the left than on the other 
side. By palpation one may occasionally be able to determine 
the consistency and shape of the body; this manipulation usu- 
ally causes gagging or the expulsion of a foamy fluid. 

The location of an obstruction in the thoracic portion can 
only be ascertained by the use of the esophageal sound or by 
a careful analysis of the disturbances of deglutition. Foreign 
bodies of a high specific gravity (especially metals), may be 
made visible in all animals by the aid of the Roentgen (X) rays. 

Spasm of the esophagus can be distinguished from the 
milder rapidly recovering cases of obstruction by the use of the 
sound, which must sometimes be preceded by the administration 
of narcotics (see page 240). 

Stenosis or dilation of the esophagus may be excluded from 
the clinical history and from the observation, that soft feed and, 
still more, fluids will pass the gullet without difficulty some 
time after feeding. In paralysis of the esophagus, forced at- 
tempts at deglutition and gagging are absent. 
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In ruminants, acute meteorism, due to some other cause, 
might erroneously be referred to obstruction of the esophagus; 
but if not due to the latter condition, there is no disturbance 
and no regurgitation, and the sound meets no impediment in 
the esophagus, except in ruminants; masses vomited from the 
stomach, smell sour, contain free HCl, and true vomiting occurs 
within a certain interval after feeding and with participation 
of the abdominal muscles. In dogs the possibility of rabies 
must be considered, since disturbances of deglutition are so com- 
mon in this disease. 


Treatment. Removal of a foreign body wedged in the first 
portion of the esophagus is best accomplished by the hand or 
by a suitable instrument introduced into the buccal cavity. 


For this purpose the head of cattle is stretched forward, the mouth is opened 
by the aid of the mouth gag or simply by drawing the tongue out and to the 
side, next the right hand is introduced into the pharynx and the foreign body is 
withdrawn by the fingers of the operator. Since attempts at deglutition are fre- 
quently caused by this manipulation, and since the former might move the foreign 
body towards the stomach, it is best to have an assistant fix the latter from the 
outside. The removal of the foreign body may also be brought about in such a 
manner that the fingers introduced into the esophagus are spread out, the assistant 
pushes the obstruction towards the buccal cavity and lowers the head of the animal 
at the same time. In this manner the foreign body usually slides between the 
fingers into the palm—of the hand of the operator (Rolfes). The procedure is 
usually applied to the standing animal; it becomes necessary only exceptionally 
“to have the animal lie down; in such a ease it should lie on the right side; horses 
must be thrown. Foreign bodies in the first portion of the esophagus of smaller 
animals are best removed by appropriate forceps. 

Since the animals get excited during this manipulation and since the hand 
introduced into the pharynx interferes with respiration, it is necessary to act 
quickly. If the procedure has not been successful, it is advisable not to prolong 
the attempt but to wait for some time and then try again. Such repeated attempts 
are however not without danger and Deneukourg has seen an inflammatory cervical 
edema follow them, which disappeared only after one month. 


When the foreign body is located in the cervical portion of 
the esophagus, one should always attempt to dislocate it to- 
wards the buccal cavity unless there is danger of suffocation. 


For this purpose the operator grasps the neck of the animal at the sides 
from above with both arms, and approaches both hands immediately behind the 
foreign body. He tries to move it forward by alternate pressure, made best with 
the thumbs. If the procedure appears to be successful, it is continued until the 
foreign body has been pushed in front of the larynx. It must then be fixed in this 
position by an assistant, to be removed through the pharynx as described above. 
This is sometimes not necessary, because the animal begins to gag and expels the 
foreign body through the mouth without any further aid. To assist in the removal 
of the foreign body, it is advisable to press it and the larynx forward and down- 
ward and to lower the head and approach it to the thorax before the hand is 
introduced into the mouth. This causes a depression of the root of the tongue, 
and an enlargement of the space between it and the soft palate so that the foreign 
body can fall out more easily (Martin). It is also well to open the mouth as 
much as possible (Favreau). Chapellier uses two devices similar to hoof-forceps; 
with one he compresses the jugular gutters behind the foreign body to prevent its 
sliding backward; with the other he presses upon the posterior end of the 
foreign body and pushes it upward. The two forceps are alternately moved forward 
until the foreign body has been brought into the pharynx. Imminger removes 
foreign bodies in the most anterior portions of the esophagus by introducing 
a small trochar into their center from the left side of the neck; with this he then 
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moves them up gradually. Mord uses esophageal forceps with ring-shaped end- 
piece, the inner surface of which: is provided with hooks. This is pushed into the 
gullet and grasps the foreign body which is steadied by an assistant. 


Some eases can be treated successfully by the subcutaneous 
injection of certain medicines. Hogs and dogs may receive an 
emetic subcutaneously (hogs, 0.02-0.03 gm. veratrine or 0.05 
em. hydrochlorate of apomorphine [Moulis], dogs, 0.01-0.02 gm. 
apomorphine). These emetics sometimes cause the expulsion 
of the foreign body after a few minutes. In other ani- 
mals likewise, the following subcutaneous injections may ac- 
complish the object, even after unsuccessful attempts at extrac- 
tion, by causing energetic muscular contractions and powerful 
attempts at deglutition which move the foreign body into the 
stomach, viz: Strychnine (Maury), eserine (Clerc), veratrine 
(Michalski), arecoline (Frohner). 


In cases where he did not succeed in removing the foreign body, Schaak 
proceeded as follows: He poured one quart of mucilaginous fluid into the animal 
and then made it run uphill; in this manner horses and cattle often swallowed the 
foreign body. 


If the methods described are unsuccessful, the further pro- 
cedure depends upon the nature of the wedged-in body. Fruit, 
bulbs, morsels of food, ete., in the course of time become soft- 
ened in the esophagus and are finally swallowed. Since obstruc- 
tion of the esophagus in cattle soon leads to bloating, one may 
leave the foreign body undisturbed only if meteorism has been 
relieved in the meantime. It is therefore necessary to per- 
forate the rumen and it is best to leave the shield of the trochar 
in the wound, closing its outer opening with a cork, and to open 
it from time to time in order to let out the accumulating gases. 
It is also necessary, in the further course of the disease, to at- 
tend to the artificial feeding of the patient per rectum. 

If the wedged-in body is too hard, or if its nature is un- 
known, if one wants to accomplish removal when other means 
have failed, displacement towards the stomach may be attempted 
by the aid of an esophageal sound, a catheter, and in an emer- 
gency, with a carefully wrapped elastic stick (stick of a whip, 
piece of rattan), or a piece of moistened and oiled rope with a 
knot at one end. The foreign body must, however, be pushed 
without much force and very gradually. The extraction of for- 
eign bodies with special armed extraction forceps or the crush- 
ing of the foreign body is not to be recommended. 

If the removal of the foreign body in the cervical portion 
of the esophagus is impossible by any method above described, 
or if these methods are unpromising from the start on account 
of the nature of obstruction, the division of the foreign body 
with the aid of a tenotome may be attempted in the following 
manner: The foreign body is pushed to the left side, an in- 
cision is made into it with a fine-pointed tenotome, next a dull- 
pointed tenotome is introduced and the division of the body is 
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attempted (Imminger). In some cases, however, esophagotomy 
cannot be avoided. Porcher and Morey removed a foreign body 
(teaspoon) from the caudal extremity of the esophagus of a dog 
by a laparo-gastrotomy. 


Literature. Chapellier, Bull., 1904, 483—Drouin, Bull., 1904, 854.—Eber, 
S. B., 1896, 30.—Fabretti, Vet. Jhb., 1896, 161—Imminger, W. f. Tk., 1906, 221.— 
Johne, S. B., 1879, 45.—Kahn, Engelmanns Arch. f. Physiol., 1906, 355.—Maury, 
Rev. vét., 1899, 159.—Meltzer, Ztbl. f. Physiol., 1906, 993.—Porcher & Morey, 
Bull., 1898, 707.—Pr. Mil. Vb., 1903, 114.—Rolfes, Vet., 1894, 128—Schiafer, 
A. f. Tk. 1896, XII, 280.—Suffran, Rev. vét., 1906, 652.—Zietschmann, S. B. 
1903, 262.—Mord, B. t. W., 1911, 594. 


5. Narrowing of the Esophagus. Stenosis oesophagi. 
(Verengerung des Schlundes [German].) 


Etiology. Stenosis of a shorter or longer section of the 
esophagus may be brought about by cicatricial contraction of 
the mucosa (strictura oesophagi), caused by deeply penetrating 
inflammations or injuries, crushing by pointed or rough foreign 
bodies, destruction of tissues by corroding poisons. Thickening 
of the mucosa or of the muscularis of the esophagus produces 
a similar effect, likewise an abscess or a neoplasm or other 
swellings, such as carcinoma, actinomycosis, papilloma, nodules 
due to spiroptera sanguinolenta. In the case of a cow seen by 
Joest, a pediculated, nodular, spindle-celled sarcoma of the 
lower end of the esophagus always receded like a ball valve 
during deglutition, to be again pressed into the esophagus upon 
the filling of the rumen. In the case of a horse reported by 
Schimmel a single gastrus larva, which had penetrated into 
the esophageal wall, produced stenosis. 


Stenosis of the esophagus in the horse may be due to continuous 
and often repeated spasm of the cardia. The occurrence of muscular 
hypertrophy with dilation of the esophagus, but in the absence of any 
obstruction (Kitt, Frohner and others) to which one could refer the 
hypertrophy and the subsequent dilatation of the esophagus, permit the. 
conclusion that stenosis may be due to the causes given above. This is 
also shown by an observation of Woodruff who failed to find any- 
thing abnormal in the esophagus at the post-mortem examination of a 
horse which, during life, had presented the symptoms of esophageal 
stenosis and which, after the introduction of the finger into the cardia, 
had always shown strong antiperistaltic movements. Petit and Ger- 
main are, however, inclined to look upon muscular hypertrophy at the 
caudal end of the esophagus as depending upon chronic dilatation of the 
stomach, due to abnormal gas formation. 


Compression of the esophagus is frequently due to neo- 
plasms (melanoma, struma, lymphoma, myoma) exostoses, 
tuberculous masses in cattle, but also in dogs, tuberculous 
mediastinal glands, purulent or tuberculous peribronchial 
glands; sometimes also to arteries with an abnormal course 
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(Labat). All these formations may cause lateral or annular 
compression and diminution of its lumen (Compressio oesoph- 
agi). 

Cases of stenosis in a circumscribed place due to anomalies 
of development are very rare (Casparini and Serres saw such 
a case each in a foal, Smith in a one-month-old dog). 


Pathogenesis. With the exception of the congenital 
stenosis or of cases due to spasm of the cardia, all other forms 
develop very slowly and the symptoms therefore rarely appear 
suddenly or immediately after birth, or after the weaning of the 
young when these are fed with vegetable food; but they make 
their appearance very gradually. Since inhibition of the pas- 
sage of morsels of food stands in direct relation to the degree of 
obstruction, it may happen that a larger or firmer mass of food 
becomes caught accidentally in front of the obstruction. As 
long as arrested it will cause the symptoms of obstruction 
of the esophagus by a foreign body (see page 247). The con- 
vulsive contractions of the muscles of the esophagus, caused 
by the arrested morsel, press the latter through the narrowed 
place after a shorter or longer time, and deglutition is then 
again possible. Repeated and strong efforts at deglutition made 
voluntarily by the animal also assist in pressing the morsel 
through the stenosed portion. 


Symptoms: The symptoms consist from the start in dis- 
turbaneces of deglutition. The animals begin to feed greedily, 
they masticate and swallow, and the mouthful first passes down 
perfectly normally, then, however, there are strong efforts at 
deglutition; the morsel may finally pass into the stomach. The 
efforts are repeated later at each act of swallowing or at each 
meal again and again, according to the degree of stenosis and 
to the nature of the feed, until the animal, half fed but tired 
out, desists from feeding. During the forced attempts at deglu- 
tition, saliva, or saliva mixed with masticated food is from time 
to time transported outwards through the mouth or nose in con- 
sequence of antiperistalsis. Deglutition of fluids, however, is at 
this time not at all or very little disturbed, but if the stenosis is 
quite marked, fluids will also cause disturbance. In some eases, 
there is only a retarded ingestion of food accompanied for some 
time by more or less regurgitation. 

If the stenosis increases the clinical picture of complete 
esophageal occlusion, or more often that of dilation, gradually 
develops. 

A ‘considerable stenosis in ruminants leads to chronic 
bloating, since belching is prevented. Bloating is frequently 
the first symptom in cattle (Johne) and is in certain cases, 
as claimed by Hamoir, not due to an obstructing impediment 
in the esophagus, but to pressure upon the pneumogastric 
nerve by tuberculous mediastinal glands. It is explained suf- 
ficiently by the impediment in the gullet. 
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Some information as to the seat of a stenosis may be gained 
from a careful observation of the animal during feeding; 
energetic efforts at deglutition or a discharge of saliva mixed 
with particles of food from the mouth or nose appears the 
longer after swallowing of a morsel the nearer to the stomach 
a stenosis is situated. The advance of the morsel may be con- 
trolled by placing the hand upon the esophagus. The best re- 
sults may be obtained by the use of the stomach tube, but the 
use of this instrument is not always without danger. <A tube 
of proper thickness, on being introduced into the esophagus, 
meets the impediment and its seat can be ascertained from 
the length of the part introduced. If now successively 
smaller and smaller tubes are introduced, the thinnest one, 
which finally passes into the stomach, gives the degree of the 
stenosis. 


The introduction of this esophageal sound requires great care and some 
practice; it can, however, be easily accomplished on all animals, particularly in 
the horse in a standing position. The anterior end of the sound is moistened 
with oil, glycerine, fat or vaseline, the head of the patient is elevated and so 
stretched that it forms one line with the neck; the mouth is opened with a mouth 
gag, or if nothing better is at hand with a piece of wood or cork placed between 
the molars, the tongue is then depressed with the left hand which is introduced 
into the mouth, then the sound is grasped with the right hand, like a penholder 
with the anterior end somewhat raised, introduced into the mouth and pushed 
carefully over the left hand into the esophagus until it meets an impediment. The 
sound is then in place, held for a little while, is withdrawn somewhat, and again 
pushed forward under even, very moderate pressure. Care must be taken not 
to produce a perforation of the esophagus. If the sound again meets the impedi- 
ment at the same place, a stenosis at this site may be diagnosticated. 

In ruminants the sound is to be introduced through the central opening of 
a wooden crossbar used as a mouth gag (Fig. 40). (For the introduction of the 
tube in horses see the chapter on acute dilatation of the stomach.) This procedure, 
however, must never be instituted when there are signs pointing to acute inflamma- 
tion of the esophagus. 


Diagnosis. Although the disease can usually be recognized 
from the clinical symptoms, a definite diagnosis can only be 
made after the use of the sound. It is also necessary to ascer- 
tain the cause of the stenosis, and in this respect the clinical 
history and contributory circumstances may give information. 
Compression of the esophagus, due to tuberculous mediastinal 
glands, may, according to Johne, be recognized without fail 
when, aside from more or less definite symptoms of tuberculosis, 
there is chronic bloating without disturbance of appetite, rumi- 
nation and defecation. 


Prognosis. This is usually unfavorable, particularly in 
cicatricial strictures or in stenosis caused by neoplasms, since 
their treatment is entirely impossible or coupled with unsur- 
mountable difficulties. In long standing stenosis, the nutrition 
of the animal is more and more disturbed, and if the animals are 
not slaughtered they perish from inanition, or the wall of 
the esophagus ruptures at the dilation, anteriorly to the ste- 
nosis. This again leads to ichorous inflammation of the connec- 
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tive tissue or to pleuritis. (Such a course has been observed by 
Sequens in a case of esophageal stenosis due to a spiroptera 
tumor.) Aspiration pneumonia is a frequent and dangerous 
complication and may 
arise at every stage 
of the disease. 


Treatment. If ste- 
nosis in the cervical 
portion is due to a 
pediculated or an en- 
capsulated neoplasm 
of the esophagus, op- 
erative interference 
may eventually bring 
about recovery. A 
cicatricial stricture 
may be amenable to 
gradual dilatation by 
increasingly larger 
sounds (elastic rods, 
handles of whips, 
moistened ropes, ca- 
theters. This proce- 
dure can, however, 
rarely be carried out 
in veterinary prac- 
tice since it requires 
a long _ continued 
course of treatment. 
If the animals are 
for some reason or 
other to be kept alive, 
one must attempt to 
retard the course of 
the disease by feed- 
ing soft and fluid 
nourishment. 

Stenosis due to ac- 
tinomycosis may be 
treated with iodide 
of potash (6-10 gm. 


: CO. seed Fig. 40. Introduction of the stomach tube 
daily) iodipin, io- in cattle. 


dine-vasogene. 


In a ease of Strebel the tube introduced into the esophagus of a cow 
met an impediment which was finally overcome, whereupon pus was discharged 
abundantly ; the animal recovered. (Abscess of the wall of the esophagus?) <A 
Similar case has been described by Guilmot and Rheinheimer. 


__ Literature. Cochart, Rec., 1903, 369.—Friedenreich, Mag., 1850, 282.— 
Frohner, Monh., 1902, XIII, 539; 1907, XVIII, 143.—Griitzner, Pfliigers Arch., 
CVI, 463.—Hamoir, Ann., 1904, 657.—Hickes, J. of comp. Path., 1899, 4, 344.—- 
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Joest, Dresd. Ber., 1907, 168.—Johne, S. B., 1882, 24; 1886, 56.—Mathis & Ball, 
J. vét., 1905, 653.—Moussu, Rec., 1907, 421.—Peschel, 8. B., 1884, 98—Petit & 
Germain, Rec., 1909, 621.—Rheinheimer, B. t. W., 1907, 123.—Schimmel, O. M., 
1904, 117.—Smith, Vet. Jhb., 1890, 98.—Trager, Z. f. Vk., 1906, 25.—Wetzl, A. L., 
1907, 16.—Woodruff, B. t. W., 1902, 442 (Rev.).—Weber, D. t. W., 347. 


6. Dilatation of the Esophagus. Dilatatio Ocsophagi. 


(Erweiterung des Schlundes [German].) 


Dilatation of the esophagus is a permanent morbid con- 
dition in which the lumen of the esophagus is either uniformly 
enlarged (ectasia oesophagi) or in which the wall is dilated 
at a circumscribed spot (diverticulum oesophagi). 


Occurrence. Dilatation of the esophagus is a rather rare 
occurrence; it is observed principally in horses in the lower 
cervical or in the thoracic portion. It is considerably more 
rare in cattle and occasionally presents in this animal numerous 
wart-like excrescences. In other domestic animals the disease 
oceurs only very exceptionally (Schellenberg and Cadéac have 
each reported one case in a dog). 

Etiology. Dilatation of the esophagus usually develops 
gradually, being secondary to long continued esophageal 
stenosis, after the muscularis of the part anterior to the stenosis 
has become weakened, so that food collects here. Sometimes 
occlusion of the esophagus may lead to dilatation which may 
make its appearance within two to five days (Maury, Pr. Mt., 
authors’ observation), i. e., when the muscular coat of the 
esophagus has been weakened by inflammation. The ectasias 
are sometimes spindle-shaped, sometimes cylindrical, more 
rarely sacculated and their wall, at least in its greatest portion, 
is formed by all layers of the esophageal wall. 

More rarely and as a rule in older horses dilatation develops 
as a primary affection. This might be due to a diminished 
elasticity of the wall of the esophagus in advanced age; in 
other cases psorospermosis of the muscle (Friedberger & 
Frohner), or disease of the pneumogastric nerve (Kitt) may 
play ardle. The hypertrophy of the muscularis, however, which 
is present in cases of this type, points to a previously existing 
impediment to the passage of food, which may have been caused | 
by disease of the pneumogastric nerve with spasm of the cardia 
(see page 252). EKctasias of this type extend over a large 
portion of the esophagus. 


Schimmel saw an ectasia in a horse with profound paralysis of the recurrent 
nerve which was 58 em. long. He considered the affection to be due to gastrophilus 
larvee which had located there while the animal was still a foal. 

Basing his views on a carefully investigated case, Kelling claims that dilata- 
tion without stenosis is due to atrophy of the longitudinal muscle fibers of the 
esophagus, this in its turn being caused by degeneration of fibers of the pneumo- 
gastric nerve following infection. 
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Diverticula of the esophagus are formed rarely, and then 
in the following manner: <A uniform dilatation has developed 
in consequence of esophageal stenosis or obstruction, and the 
accumulated masses of food have exerted pressure upon the 
esophageal wall; a diastasis has consequently been produced 
in the muscularis and a prolapse into the cleft has been formed 
by the mucosa, the latter again pushes against the connective 
tissue which yields and a diverticulum is now formed in the 
region of the dilation. More commonly the mucosa and the 
muscularis are injured by rough or pointed foreign bodies and 
the non-elastic cicatricial tissue which forms is subsequently 
dilated by morsels of food (socalled false diverticula). 
Genuine diverticula, which must always include the muscularis, 
are in some cases produced by pressure from the lumen 
(diverticulum per pulsionem ortum) by wedged-in foreign 
bodies, feed material, or neoplasms of the esophagus, or more 
rarely by traction upon the external surface by adhering heavy 
tumors, by contracting diseased lymph glands, between the 
esophagus and the trachea or a bronchus, or by the contracting 
cicatricial tissue following an abscess (diverticulum per trac- 
tionem ortum). 

In exceptional cases the diverticula are formed without 
any obvious cause. In horses they may also be due to small, 
long clefts with a giving way of muscle bundles, as is seen in 
otherwise perfectly healthy animals (Kitt). 


Storch, in connection with a case, gives it as his opinion that diverticula may 
be congenital and may stand in some relation to the second bronchial cleft, so 
that a diverticulum might be an internal incomplete bronchial cleft. Johne had 
previously pointed out such an explanation as plausible. 


Diverticula are sometimes short, sometimes they run as 
long parallel tubes above or laterally to the esophagus with 
which they may communicate by a wide opening or by a narrow 
cleft. 


Pathogenesis. Food collects in the ectatic esophagus or 
in the diverticulum at each feeding; water likewise collects 
if the diverticulum is directed downwards. This finally becomes 
filled completely and then compresses the esophagus so that 
it produces stenosis or even complete obstruction. The morsels 
which now follow, either pass with difficulty or they become 
wedged in. An ectatic place, situated in the first portion of 
the esophagus, is less serious if there is no stenosis back of 
it, since strong contractions of the muscles of the pharynx 
suffice to press food and drink down into the cervical portion 
of the esophagus. 

The impaction in the ectatic portion of the esophagus 
creates a feeling of fullness and causes repeated convulsive 
contractions of the muscles immediately in front of the dilated 


portion and also of those within it if it contains muscle fibers. 
Vol, 2—17 
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The convulsive contractions produce .a feeling of intense 
pain, but after more or less time they finally expel the contents 
of the dilated 
portion either 
into the stom- 
ach or towards 
the pharynx. 
If the latter is 
the case, the 
transport has 
been aided by | 
anti peristaltic | 
movements. Di- 
latation of the 
esophagus in 
consequence of 
pressure more 
or less interferes | 
with the proper 
funet 10 wieto 
neighboring or- 
gans. 


Symptoms. 
The animal be- 
gins to take up joan 
food greedily; Bs: 
however, 1t de- 
sists after a little while evidently satisfied, withdraws from 
the crib and as in obstruction or stenosis makes empty mas- 
ticatory movements with lowering of the head and convul- 
sive contractions of the muscles of the neck; smacking noises 
are also sometimes heard:—- All these symptoms are some- 
times mild, sometimes intense. They are usually more marked 
when rough food is taken than during the ingestion of 
cereals or water. (In a ease of Arloing a donkey showed 
distress only when drinking water.) With the above symp- 
toms one sees that the patients occasionally vomit undi- 
gested food mixed with saliva, and there may be a nasal 
discharge of mucus mixed with particles of food. In this, as 
in other forms of obstruction of the esophagus, horses some- 
times exhibit a mild colic. Ztrn has seen periodical contrac- 
tions of the esophagus running from the thoracic to the cervical 
portions. 

By repeated attempts at deglutition the animal finally 
succeeds in transporting the contents of the dilated portion, 
either towards the stomach or to the exterior; then the in- 
gestion of food is again resumed. (During one period of 
feeding several interruptions of this kind may be noted.) 
The patient may in this manner take up an entire ration, 


Kcetasia of the esophagus in a horse. 
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although much more slowly than normally. In those milder 
eases where the ectatic portion temporarily becomes partially 
or completely empty, disturbances in the intake of water are 
usually seen only directly or shortly after the ingestion of 
solid food; they are absent or only very slight as long as the 
ectatic portion is empty. 


Diverticula may exist without any marked disturbances of degluti- 
tion (Zurn), they may lead to only retarded ingestion of food with a 
discharge mixed with particles of food. The clinical picture here is 
similar to that of stenosis of the esophagus. The condition may become 
obvious only upon the occurrence of complications (aspiration pneu- 
monia). 


If a dilatation exists in the cervical portion of the esoph- 
agus,-one sees a more or less circumscribed, roundish, or 
more cylindrical swelling in the left jugular depression, which 
may or may not extend toward the right side. The former 
condition is rather rare. The swelling is usually doughy, more 
rarely firm in consistency; it gives a tympanic sound before 
the ingestion of food, becomes larger after it, and it can be 
made to decrease in size by pressing or kneading; simulta- 
neously with such manipulations there is a discharge from the 
nose of a slimy, eventually fetid mass of masticated food. 
These manipulations sometimes also cause gagging. The nutri- 
tion always suffers, generally from the start; progressive 
emaciation indicates some internal trouble at a time when 
the symptoms are not yet well marked. The more the 
difficulties in deglutition increase, the more the animal emaciates, 
and it may in fact finally starve to death. 

Jn ruminants there is also present a chronic bloating due 
to the obliteration of the esophagus, which is at first temporary 
then continuous. 

In the later course of the disease, pressure upon the trachea, 
the bronchi and the pneumogastric nerve after food ingestion 
produces disturbances of circulation and respiration; patients 
may occasionally suffocate in consequence of pressure (Fried- 
berger & Frohner) or in consequence of the aspiration of food 
material. 


Course. With an increase of the stenosis behind the dila- 
tation, or with an increasing loss of power of the muscular coat 
the propulsion of the contents becomes more and more incom- 
plete in spite of stronger efforts at deglutition. The patients 
cease to take food much sooner, because they become tired 
out earlier, and they leave more and more food untouched. 
When the occlusion has become complete the ingestion of food 
and water becomes impossible, or the wall of the ectatic portion 
becomes gangrenous, or it ruptures with the production of 
fatal ichorous inflammation. 

Rupture of the dilatation or the diverticulum manifests 


260 Dilatation of the Esophagus. 


itself in a sudden aggravation of the condition, the pulse be- 
comes rapid, respiration forced, the temperature rises, and 
symptoms of ichorous inflammation of the cervical connective 
tissue or the pleura follow; ingested water and food can now 
get directly from the esophagus into the pleural cavity and 
with the symptoms of pleuritis there develops a horizontally 
rising area of dullness in both thoracic cavities or in one of 
them (Hora). The disturbances of deglutition may at any 
time produce an aspiration pneumonia with subsequent gan- 
grene. 

Dilatation of the esophagus, subsequent to obstruction, 
takes the same course as the latter. Such an ectasia has this 
in common with obstruction, that the former, like the latter, 
leads to swelling in the jugular depression if ‘it is situated in 
the cervical portion of the esophagus. 


Prognosis. Diffuse ectasias of the esophagus, as well as 
diverticula, are, as a rule, progressive affections which termi- 
nate fatally. While the prognosis is influenced by the degree 
of nutritive disturbance, there is always danger of perforation 
or of gangrene, which, of course, makes the prognosis still 
more unfavorable. Even if perforation should exceptionally 
lead only to the production of an abscess which breaks towards 
the outside world, the morbid changes in the wall of the esoph- 
~ agus and the subsequent cicatricial contractions would later 
on make oe sekunns gradually worse. 


Dine: The symptoms presented during the ingestion 
of food and water suggest the character of the disease, but 
it ean be diagnosticated definitely only when we find a tem- 
porary swelling in the neck in the jugular depression which 
diminishes on pressure. This distinguishes the disease from 
inflammation of the esophagus, abscesses in the cervical con- 
nective tissue (but these may develop from an ectasia), and 
simple stenosis from spasm of the esophagus. Paralysis of 
the esophagus can be excluded by its sudden appearance and 
short duration. A sign of diagnostic importance is the fact 
that the stomach tube can sometimes be easily pushed into 
the stomach, at other times, that is, if it slips into the ectatic 
portion or into the diverticulum, it is arrested and does not 
enter the stomach. 


Treatment. Treatment can be considered only if the dila- 
tation is situated in the cervical portion of the esophagus; in 
this case a narrowing may be brought about by excision of 
portions of the dilated wall. Collin and Schindelka have per- 
formed this surgical operation successfully. In other cases 
we may provide for a proper nutrition of the animals with fluid 
and mushy food, eliminating dry and rough feed. 
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(Véret in one case performed manual pressure on the cervical dilatation 
each time after feeding and brought about recovery within one week. Others 
have recommended instruments with pads which can be fastened to the neck. 
These could, however, be successful only in recently formed dilatations.) 


Literature. Frohner, Monh., 1898, IX, 349.—Giintherberg, Z. f. Vk., 1907, 
492.—Kelling, S. B., 1903, 228.—Krampe, Z. f. Vk., 1907, 322.—Pr. Mil. Vb., 1896, 
97.—Roloff,,.Pr. Mt. 1872-73, 161.—Schellenherg, Schw. A., 1892, XXXIV, 201.— 
Schimmel, O. M,, 1904, 345.—Schindelka, O. Vj., 1886, 131.—Véret, Rec., 1878, 
187.—Zirn, D. t. W., 505.—Ssoschestwensky, Arch. f. vét. Wiss., 1909, 571. 


7. Neoplasms in the Esophagus. Tumores oesophagi. 


Papillomata, sometimes singly in the shape of small, soft, villiferous 
nodules on the inner surface of the esophagus, sometimes (particularly 
in the middle section of the gullet) in the shape of large (the size of a 
fist) branched pediculated soft cauliflower masses, are comparatively 
frequently seen in cattle. Sometimes multiple actinomycomata are 
seen on the mucosa as prominent, flat, tough or internally softened yel- 
lowish-red nodules (Siedamgrotzky, Johne) or single tumors are devel- 
oped which may be as large as a fist (Jong). 

In horses there are encountered in the esophagus fibroma (Diecker- 
hoff), melanoma (Roell, Besnard), sarcoma (Cadéac) and carcinoma 
(Lorenz), in dogs occasionally sarcoma, chondroma and retention cysts. 

Symptoms. Tumors narrow the lumen of the esophagus in propor- 
tion to their size and consistency, and produce the symptoms of eso- 
phageal stenosis (see page 253). 

One must particularly think of a tumor if there is in the left jugu- 
lar depression a permanent, firm swelling, free from inflammatory symp- 
toms, causing the sound to meet an impediment. 

Treatment can only consist in the operative removal of the tumors 
situated in the cervical portion or, in actinomycosis, in the internal ad- 
ministration of iodine preparations. 


8. Spiroptera Sanguinolenta in the Esophagus. 


Occurrence. The occurrence of spiroptera sanguinolenta 
in dogs has been reported from France, Italy, China, Brazil, 
India, Turkestan, Japan and Tunis; 10% of the dogs of Japan 
and 70% of the dogs of Tunis are said by Roger to suffer from 
this worm. 


Etiology. Spiroptera sanguinolenta is a blood-red worm 
3-8 em. long; the male is smaller than the female. The tail end of 
the former is rolled up. The young forms of this worm exist 
in cysts contained in the abdominal cavity of cockroaches 
(Blata orientalis). 


Evolution. The eggs get into the open with the feces or with the 
expectoration of infected dogs and are, according to Grassi, taken up by 
the cockroach (Blatta s. periplaneta orientalis) ; the larva is encapsulated 
in its abdominal cavity and develops further. Seurat claims that this 
larva is a young form of Spirura talpae, which also belongs to the 
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Spiroptera. The larva which comes from the egg (130 » long of Spirop- 
tera sanguinolenta, according to him, invades bugs, batrachians, lizards, 
birds (chickens), hedgehogs, bats, where it passes through two moultings 
and attains a considerable degree of resistance. The worm is said to be 
mature only after the third and fourth moultings in the body of the 
dog. 


Natural infection occurs from the ingestion of cockroaches, 
whereupon, after two weeks, small spiroptera become visible in 
the esophagus (Grassi). According to Seurat, dogs are infected 
by catching chickens, hedgehogs, lizards and bats. 


Pathogenesis. The larve taken into the stomach with cock- 
roaches wander back into the esophagus, bore into the mucosa 
and lead to the formation of hazelnut-sized or larger swellings 
the compartments of which contain up to twenty worms em- 
bedded in pus. Except for a small opening at the apex of the 
swellings, the mucosa appears intact. Some of the parasites 
frequently remain in the stomach, others may wander into the 
organs with the lymph or blood current, particularly into the 
wall of the aorta, where they likewise cause a local inflammation. 
According to Roger, the worms form metabolic products which 
excite the nerves of the heart. 


Symptoms. In the more carefully studied cases intestinal 
disturbances were observed (painful and difficult deglutition, 
gagging or vomiting, empty mastication), also dry cough, 
dyspneic attacks, emaciation. Occasionally nervous disturbances 
were observed, especially weakness of the hind legs or a be- 
havior as seen in rabies. Severe cases as a rule gradually lead 
to death which may also occur suddenly in consequence of rup- 
ture of the aorta. A positive diagnosis is possible during the 
life of the animal only by microscopical demonstration: of the 
worms in feces or expectoration. 


Treatment. This can be only symptomatic. Better success 
may be had by prophylactic measures consisting in the preven- 
tion of the ingestion of cockroaches. 


Literature. Roger, Rev. vét., 1907, 241 (Lit.). 


Other Animal Parasites in the Esophagus. There is found in the 
epithelial covering of the esophagus of cattle spiroptera scutata Mueller, | 
also named Gongylomena scutatum, Leuckart, a filiform worm, 4-10 
em. long; its cephalic end is provided with shield-like chitinous scales. 
This worm has also been found in sheep and goats; another species G. 
pulchrum is parasitic in swine. 

Larve of Hypoderma lineata are found during the summer and winter 
months in the submucous tissue of the pharynx and esophagus of cattle, 
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where they sometimes produce a hemorrhagic infiltration without caus- 
ing other disturbances. Sarcosporidiosis of the esophagus does not seem 
to be detrimental to health. Some authors consider it in casual rela- 
tion to certain forms of esophageal dilation. 


9. Diseases of the Crop of Fowl. 
(a) Catarrh of the Crop. Ingluviitis. 


(Weicher Kropf [German]; inflammation ingluviale [French] ; 
soft crop.) 


Etiology. Primary catarrh of the crop makes its appear- 
ance after the ingestion of pointed foreign bodies, of soft, scaly 
or, on the contrary, hard food. Richter reported numerous 
cases among chickens after the feeding of too dry oats. Some- 
times the disease is due to the ingestion of fermenting or decay- 
ing materials (draff, distillers’ mash, parts of cadavers). Too 
early removal of the young squabs from pigeons often causes 
ingluvitis in the parents, because the glands which were active 
during the feeding of the young birds may subsequently become 
~ inflamed. 

Secondary ingluvitis is caused by animal parasites and is 
seen in thrush. 


Symptoms. The animals lose their appetite, are listless, 
stretch their necks repeatedly and swallow with difficulty. The 
erop is tender to pressure. The fermenting contents cause a 
marked protrusion of the region of the crop, the latter feels soft 
and is tympanitic on percussion (socalled soft crop). Fetid 
gases escape from the beak upon pressure on the crop or are 
occasionally brought up by vomiting; the fluid contents are like- 
wise emptied and they smell disagreeably sour. 

These escape through the beak and partly through the nose. 
Disturbed nutrition leads to emaciation; the animals become 
very weak and frequently die. After a long continued affection 
of this kind or after repeated attacks a socalled pendulous crop 
develops frequently. 


Treatment. One must particularly try to empty the crop 
of its contents by holding the animal’s head down and carefully 
kneading the crop towards the buccal cavity. The next step 
consists in the administration of mild disinfectants (2% boracic 
acid solution, 1% sulphate of iron) or astringent solutions 
(alum, tannic acid, juice of lemons); peppermint tea or fennel 
water to which 10% hydrochloric acid has been added is also 
serviceable, also a 5% solution of Carlsbad salt (Klee). In 
very obstinate cases irrigation of the crop may be instituted 
with good success. 
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Irrigation of the crop, according to Klee, is performed as follows: A funnel 
is placed at the end of a thin rubber tube 40 em. long; the free end of the tube 
is then introduced into the crop through the beak. The funnel is now filled 
with a 1% solution of boracic acid, it is next elevated and the solution is allowed 
to run into the crop. Finally the funnel is lowered and the fluid is permitted 
to run out. While it escapes the crop is carefully kneaded or massaged. 


The disease can sometimes be cured only by an incision into 
the crop. This operation also seems indicated in pendulous 
erop, provided the catarrhal condition has already disappeared. | 

Catarrh of the crop in pigeons due to the early removal of 
their young ones may be cured rapidly by substituting other 
young ones. 


Literature. Klee, Gefliigelkrankheiten, 1905, 76.—Ziirn, Gefligelkrkhten., 
1882, 76. 


(b) Occlusion of the Crop. Obstructio ingluviei. 
(Hard crop, indigestion ingluviale [French].) 


Etiology. Occlusion of the crop is frequently due to 
overfeeding, especially with dry grains (millet, corn, peas, oats) 
or with a feed containing much bran or chopped straw. In 
water fowl the disease follows upon the ingestion of certain 
aquatic plants (chara, eynodon, triticum repens, corex) or of 
ailanthus glandulosa. Young pheasants sometimes contract the 
disease after the ingestion of numerous insect larve. Some- 
times foreign bodies (pieces of metal, stones, pieces of glass, 
pieces of bones, fragments of egg shells) or many small stones 
cause the disease, which exceptionally may be produced by ani- 
mal parasites (Railliet and Lucet). 


Symptoms. Obstruction of the crop manifests itself by the 
fact that the animal becomes listless, it repeatedly opens the 
beak and the latter sometimes discharges an ill-smelling fluid. 
The appetite is absent either from the start, or after some time 
if the obstruction is due to a foreign body. The crop appears 
enlarged; its wall is tense, elastic, sometimes doughy, some- 
times hard in consistency (socalled hard crop), depending 
upon the mass of accumulated food and upon the amount 
of gases that have formed. Foreign bodies in the crop 
may be felt through its wall or may be demonstrated by a 
Roentgenograph. 


Course. Obstruction of the crop rarely disappears spon- 
taneously. If nothing is done, chickens usually die of exhaus- 
tion after a few days; water fowl, however, succumb to suffoca- 
tion after a few hours (Dupont). This difference in the 
course can perhaps be explained by the fact that the crop 
of chickens is really an extrusion directed outward, while the 
crop of water fowl is a circular dilation of the esophagus, which 
may easily compress the trachea. Occasionally rupture or per- 
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Plate III. Foreign bodies (metal buttons) in the stomach of a hen. 
a. Two metal buttons in the proventriculus; b. several metal buttons 
in the gizzard; c. lung; d, air-sac (Réntgenograph). 


Plate II. Foreign bodies (metal buttons) in the crop 
of a hen. a. Metal buttons in the crop; b. Trachea; c. 
cervical vertebra; d. lung (Réntgenograph). 
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foration of the crop occurs. Rivolta and Delprato saw the for- 
mation of an enormous crop (socalled pendulous crop) in a 
hen (Kitt). 


Treatment. If the contents are not too hard, massage of 
the crop, and kneading of the contents towards the beak, are in- 
dicated. If the crop has become hard or if the massage has 
been unsuccessful, an incision into the crop must be performed. 


Incision into the crop is comparatively simple and without danger except in 
pigeons. The feathers are removed with scissors in a region about two fingers 
wide and one finger long. Then one makes a pointed incision in the middle of the 
erop and prolongs the wound parallel with the long axis of the neck from 1 to 
1% em. If the contents of the crop consist of small pieces they can now be removed 
by kneading; if larger leaves are present they can be removed by the aid of 
a pair of forceps. The wound is then irrigated and sutured. It usually heals 
rapidly and the stitches can be removed in five to seven days. On the first day 
after the operation the animal must not receive anything except stale white bread 
soaked in claret; after thirty-six hours abundant water, but only a small amount 
of soft food. 


Literature. Dupont, Dict., 1874, X, 223.—Klee, Gefliigelkrkh., 1905, 78.— 
Railliet & Lucet, Rec., 1890—Richter, Dresd., Ber., 1908, 254.—Zietschmann, S. B., 
1903, 264.—Ziirn, Geflugelkrkh., 1882, 173.—Hamfvogel, A. L., 1910, 513. 


(c) Animal Parasites in the Crop. 


Dispharagus uncinatus (Filaria s. Spiroptera uncinata) lives in the 
stomach and in the gullet of geese, ducks and swans (see stomach 
parasites). In chickens the D. nasutus and the D. laticeps have been 
found. 


Gongylonema ingluvicola was found once in the crop of a hen. 


Trichosoma contortum is a filiform worm, 1-4 cm. long; it bores 
passages which show in the form of whitish or yellowish tracks in the 
hyperemic mucosa of the dilated gullet in ducks and geese, and seems 
to weaken the muscles. 

The symptoms are those of severe catarrh of the crop, with rapid 
emaciation, narcolepsy, occasionally associated with epileptoid convul- 
sions; after five to ten days gradual obstruction of the crop supervenes 
with marked increase in its circumference, and death follows one to two 
days later (Railliet & Lucet). During life a positive diagnosis is pos- 
sible only by microscopical demonstration of the trichosoma eggs (Fig. 
4, page 31) in the feces or in the wash-water of the crop after lavage. 

Treatment with 14% carbolic acid solution for drinking water, or 
mixed with mushy food is not very promising. On the other hand, the 
administration of antihelminthics may be successful (see intestinal 
worms). Prophylactically it is proper to keep the animals from dan- 
gerous water. 


Trichosoma strumosum (Tr. delicatissimum) causes similar changes 
in the tissues in the gullet of pheasants as the Tr. contortum does in 
aquatic birds. The clinical manifestations differ only in so far as the 
dilatation and obstruction of the crop are not observed. The char- 
acteristic trichosoma eggs are found in the scrapings of the pharyngeal 
mucosa, in the feces and in the wash-water from the crop after lavage. 
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The same rules are applicable to treatment and prophylaxis as in 
trichosomiasis of the pharynx in aquatic birds. 

The Trichosoma annulatum, which is found in chickens, is not of 
clinical importance. 


Literature. Klee, Cefliigelkrkh., 1905, 80.—Neumann, Parasites et maladies 
parasitaires des oiseaux dom. Paris, 1909.—Neveu-Lemaire, Parasites des animaux 
dom. Paris, 1912.—Railliett & Lucet, Rec., 1890, 13. 


Section V. 
DISEASES OF THE STOMACH AND INTESTINES. 
1. Vomiting. Vomitus. Emesis. 


Vomiting is the evacuation of the contents of the stomach 
through mouth or nose; it 1s accompanied by a sensation of 
nausea and occurs in consequence of direct irritation of the 
vomiting center (central vomiting) or, most frequently, through 
the reflex irritation of this center (reflex vomiting). In birds an 
analogous process is seen in the emptying of the crop by vigor- 
ous movements of head and neck. 


The regular succession of the complicated motions in vomiting is assured by 
the activity of the vomiting center in the medulla oblongata. The centripetal 
branch of the reflex arch passes mainly along the vagus and glossopharyngeus; the 
centrifugal branch passes in the same nerves and partly in the motor nerves for 
the abdominal and respiratory muscles which take part in the act of vomiting. 


Etiology. In domestic animals, vomiting always is of patho- 
logical significance and is most frequent as reflex-vomiting, par- 
ticularly in the course of certain diseases of the stomach and 
intestines. One of the most frequent causes is overloading the 
stomach, especially in hogs and carnivora, not infrequently in 
eattle in which vomiting seems to be favored by motion. Irrita- 
tion of the gastric mucosa causes vomiting after the ingestion 
of irritating, acrid foodstuffs (in cattle after eating green 
alfalfa); after the administration of sharp caustic drugs and 
of certain. emetics, also in ecatarrhal and inflammatory diseases 
of the stomach which are in part primary, or may appear in the 
course of acute infectious diseases (erysipelas, distemper, fowl- 
cholera), also in the presence of stomach worms or of gastric 
ulcer. Other causes are injuries of the gastric mucous mem- 
brane by foreign bodies in ecarnivora, in cattle and sometimes 
in hogs; stenosis or obstruction of the pylorus by foreign bodies 
or tumors; in the ruminants, occlusion of the openings between 
the sections of the stomach. In animals with a single stomach, 
vomiting, particularly after eating, may be due to compression 
of the stomach if tumors exist near-by. In horses, vomiting is 
observed occasionally after excessive drinking (Bambauer) ; 
Deli saw vomiting of this kind enzootically in horses that drank 
water in swamps. During continuous confinement in the barn, 
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cases of vomiting may become frequent in cattle without appar- 
ent cause and often without digestive disturbances (Bissauge, 
Luginger). 

Of intestinal diseases, obstruction especially causes vomit- 
ing but only in carnivora and hogs; in horses and eattle only in 
cases with simultaneous secondary dilatation of the stomach. 
In these cases the irritation is produced by the fact that the 
intestinal contents are rejected into the stomach and add to the 
accumulation in the latter; in intestinal occlusion it occurs be- 
cause of twisted bowels. The sensory nerve endings in the peri- 
toneum are irritated similarly as in the course of acute peri- 
tonitis which is frequent in cattle, due to foreign bodies in the 
stomach: Liver disease probably produces vomiting only by in- 
volvement of peritoneum or stomach in carnivora and hogs. It 
is not certain whether diseases of the internal female genital 
organs, without involvement of the peritoneum, can cause vom- 
iting. Bissauge saw vomiting in a cow with prolapse of the 
vagina, but this was probably due to the raised position of the 
posterior part of the body, since it ceased immediately when 
the cow was put into a normal position. 

An irritated condition of the pharyngeal mucosa sometimes 
causes vomiting in hogs and carnivora, especially in pharyngitis, 
after lodgement of foreign bodies, in convulsive paroxysms of 
coughing. Occasionally deep-seated inflammation of the gullet 
~ is accompanied by vomiting. Mostly the vomiting in affections 
of the gullet is only apparent and consists in the rejection of 
chewed accumulations of food, without participation of the ab- 
dominal muscles. According to Bissauge, compression of the 
N. vagus by tuberculous mediastinal lymph nodes may cause 
repeated vomiting in cattle. 

In fowls the rejection of the contents of the crop may be 
due to catarrh and to occlusion of the crop. 

Central vomiting occurs after injuries and in different dis- 
eases of the brain, especially in the region of the medulla ob- 
longata; also in the course of uremia and cholemia, after the 
ingestion of certain poisons (veratrine, apomorphine, arecoline, 
chloroform). The vomiting observed in horses during over-sea 
transportation may have a like cause. 

The ability to vomit differs in different species and also 
varies individually. Dogs and cats vomit most easily, then hogs, 
and domestic fowls as far as the emptying of the crop is con- 
cerned. The vomiting of the stomach contents cannot be pro- 
duced in birds even artificially (Miller). Ruminants vomit with 
much more difficulty, and horses most so. Miller claims that 
rabbits cannot vomit at all, but according to Brown it may be 
observed in these animals also. 


The causes for the differences in the ability to vomit are commonly 
attributed to differences in the anatomical relations of stomach and gullet. 
It is said that ease of vomiting is associated with a thin, funnel-shaped 
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esophagus opening straight into the stomach, with the position of the 
latter contiguous to the abdominal wall; with a gut-like structure of the 
stomach, and finally with a slippery, moist consistency of its contents. 
As causes of difficulty in vomiting in solipeds are mentioned the oblique 
opening of the esophagus, the distal portion of which is supplied with 
thick muscles, the presence of a very strong sphincter at the cardia and 
of a very strong loop of the cardia-muscles; the formation of a fold of 
mucous membrane, which closes the cardia like a valve when the mucosa 
is pushed over the loose submucosa in the filled stomach, the fact that 
the wide, less firmly closed pylorus lies very near to the cardia, and 
finally the small size of the stomach. 

The differences in the ability to vomit may be explained also quite 
readily by differences, according to species, in the irritability of the vomit- 
ing center or of its afferent tracts. The mechanical impediments which 
have been enumerated can naturally only oppose the evacuation of the 
gastric contents to a certain degree, but not the occurrence of the visible 
complicated reflex movements which tend to eject the contents of the 
stomach. These complicated movements, which are called gagging when 
they occur without emptying of the stomach, would have to occur with 
practically equal frequency in all species under corresponding circum- 
stances, but this is by no means the case. Eructations appear to be very 
frequent in animals which vomit with difficulty and in which therefore 
the mechanical obstacles would have to oppose the escape of stomach gas 
in like manner as in gagging or vomiting. The ease with which boluses of 
food are ejected for repeated chewing in ruminants is in sharp contrast 
to the infrequent and labored vomiting in these animals. The immediate 
contact of stomach and abdominal wall is not a necessary condition 
for successful vomiting, as is shown by clinical experience accord- 
ing to which carnivora vomit repeatedly even if the stomach is prac- 
tically empty (gastritis). On the other hand, it requires no special ex- 
planation that a decided increase of the intraabdominal pressure by the 
abdominal wall must force the contents of the stomach into the esophagus 
if the cardia is relaxed, immaterial] whether the stomach is in close con- 
tact with the abdominal wall or whether it is exposed to the action of the 
abdominal wall only through the intervening abdominal organs. A 
slighter irritability of the vomiting center or of its afferent tracts may 
be concluded from the experience that in dogs even a slight irritation of 
the pharyngeal mucosa causes gagging or vomiting while this cannot be 
induced at all from the pharyngeal mucosa in horses. The very variable 
susceptibility of different species to emetics and the not inconsiderable 
individual differences in the ability to vomit also are in support of this 
view. The variable irritablity of the vomiting center may be thought 
to have developed gradually in the course of phylogeny under the in- 
fluence of the conditions of life which differed according to species. 


Symptoms. Vomiting is usually preceded by certain pro- 
dromal symptoms (nausea), such as slight unrest, motions with 
the tongue, empty acts of swallowing, eructations, salivation and 
changes in respiration. Hogs, dogs and cats vomit without any 
particular effort; the head is stretched, lowered to the floor, and 
the mouth then discharges part of the gastric contents. In cat- 
tle vomiting is preceded by greater restlessness and greater 
efforts; the animal pulls back from the manger, the fore-legs 
tremble, the hind legs are placed under the abdomen, the back 
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is curved; they take a deep inspiration followed immediately 
by a vigorous contraction of the abdominal wall with painful 
lowing, after which the liquid or mushy contents of the rumen 
are discharged through the open mouth, rarely also through the 
nose. Usually large amounts of ten quarts and more are vom- 
ited at once. Horses appear anxious and excited, they tremble, 
perspire over the entire body, their expression is staring; pres- 
ently they place the legs together under the body, draw the 
head in and lower the neck with a strong effort of the neck 
muscles; at the same time a vigorous contraction of the abdom- 
inal wall occurs accompanied by loud groaning or with a 
peculiar yelping sound followed immediately by the discharge 
of the stomach contents, mostly through the nose. Only greenish 
fluid mixed with saliva is usually expelled from the mouth. Vom- 
iting is observed either as a single act or it is repeated several 
times or it may last for hours. 

Vomiting is particularly obstinate in gastritis, in occlusion 
of the intestines, as well as in certain diseases of the peritoneum 
and of the central nervous system. The animals become the 
more exhausted the longer the vomiting lasts and the more fre- 
quently the act is repeated. Some animals also cough a good 
deal because the gastric contents irritate the mucosa of the en- 
trance of the larynx. 

: In horses the vomited matter usually consists of half- or 

little-digested food, sometimes mixed with mucus, or it is even 
hemorrhagic; the mixture smells sour and has an intensely acid 
reaction; ruminants usually expel the contents of the paunch 
only, and the expelled contents are characterized by a peculiar 
smell (Ellenberger and Dieckerhoff deny that cattle can vomit 
the contents of the abomasum). 

The vomitus of carnivora and omnivora consists likewise 
of particles of food in case the stomach has been full. If vom- 
iting has occurred several times, or if it took place on an empty 
stomach, the vomitus consists of a watery-mucous fluid or merely 
of thick tenacious mucus; the latter appears at first greenish, 
then brownish or greenish-yellow, because to the morbid contrac- 
tions of the stomach are added the antiperistaltic movements of 
the duodenum. Birds sometimes expel the contents of the crop 
with a swinging motion of the head. 

The vomitus may contain blood (vomitus cruentus) if the 
vomiting is caused by gastritis, gastric ulcer, a disintegrating 
tumor or an injury of the wall of the stomach; blood may, how- 
ever, also become mixed with the contents of the stomach in the 
pharynx or the buccal cavity. In overloading the stomach with 
blood, earnivora also vomit a lot of coagulated blood. Masses 
of pus and animal parasites are rarely found in the blood. 

Vomiting of fecal matter (ileus, miserere) may be recog- 
nized in carnivora by the peculiar color and smell if the intes- 
tinal contents have come into the stomach from the last portion 
of the small or from the large intestines. The absence of an 
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acid reaction without the peculiar fecal color or smell only per- 
mits a suspicion of fecal vomiting without absolute certainty as 
to diagnosis. 

Horses with secondary dilatation of the stomach often vomit 
a material similar to that of the contents of the small intestines. 
In intoxications the vomited matter sometimes has a smell 
characteristic of the poison which caused the attack (phos- 
phorus, arsenic, hydrocyanic acid, carboliec acid). 


Cases in which food masses have become wedged in the esophagus 
in consequence of ectasia of the esophagus and are expelled by the 
mouth or nose, must be distinguished from vomiting. In the former 
eases the vomited matter is not acid and does not contain free HCl.) 


Emetic irritation does not always lead to vomiting, but 
only to gagging (vomituritio). The animal shows the same 
behavior as in genuine vomiting, but no gastric contents are 
expelled. 

Belching or eructation is a normal occurrence in ruminants. 
It is however also and more frequently observed under morbid 
conditions; then the expelled gases frequently have a repulsive 
odor. In other animals belching is always an indication of 
abnormal gastric fermentation. 

The significance of vomiting depends, of course, upon the 
cause and upon the underlying disease. It is always gravest 
in horses where it occurs in the course of dangerous diseases 
of the stomach (excessive dilatation of the stomach, severe 
gastritis, partial rupture of the wall of the stomach, etc.), or 
through an excessive irritation of the gastric nerves; in horses 
vomiting also gives rise to an aspiration pneumonia with com- 
parative frequency; this is much rarer after vomiting in other 
animals. Exceptionally an animal may suffocate during vomit- 
ing, because the expelled feed masses may get into and obliterate 
the larynx or the nasal cavity (Sequens, Zschokke). 


Older authors’ have looked upon vomiting in the horse as a sign of rupture 
of the stomach. It is however settled beyond doubt that these animals cannot vomit 
any more in total rupture of the stomach, because the gastric contents are expelled 
into the peritoneal cavity in consequence of the contractions of the wall of the 
stomach and of the abdominal press. Still, in partial rupture of the wall of the 
stomach an intense emetic irritation may cause vomiting. Partial ruptures are 
occasionally found in the stomach of horses which have vomited some days before 
death (from other diseases) had occurred. Rupture of the stomach may become 
larger or even complete after vomiting has occurred. That horses are able to vomit 
even if the stomach is absolutely intact has been shown convincingly by post-mortem 
examinations preceded by vomiting during the life of the animal. 

Emetic irritation also causes a reflex relaxation of the cardia and of the 
esophagus, and this the authors have frequently seen upon the introduction of the 
stomach tube. Relaxation of the cardia may also be due to a degeneration and 
to a tear between muscle bundles. 


Treatment. Except in horses, vomiting after overloading 
of the stomach and after poisoning is beneficial because the 
stomach becomes relieved or the poisons are removed. In such 
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eases, therefore, it is not best to stop vomiting but this should 
be aided by the internal administration or subcutaneous in- 
jection of medicines (apomorphine, veratrine, ipecacuanha), or 
it may even be produced artificially, the emetic irritation being 
stopped only after too frequent attacks have become distressing. 
Vomiting due to other causes, and in horses all vomiting 
should be stopped by the application of cold (making the ani- 
mals swallow bits of ice), in small animals cold compresses over 
the region of the stomach, and by narcotics (opium, chloral 
hydrate, bromine, by mouth or per rectum; morphine subcu- 
taneously). In cattle Bissauge had good results with camphor 
(8 gm. with two yolks of eggs in two quarts of water). In dogs 
vomiting sometimes stops after drinking black coffee (wine- 
glassful to cupful). 


Holterbach arrested very obstinate vomiting in a dog by the administration 
of yohimbinum muriaticum Spiegel one tablet of 1 mgm. every two hours. 


Aromatic medicines may also do well (such as camomile 
tea), also ether, ether with alcohol, camphor, chemicals de- 
veloping CO, (bicarbonate of sodium). Valuable dogs may also 
receive champagne. 

Vomiting of horses should always be treated by removing 
parts of the gastric contents with the stomach tube (see acute 
- dilatation of the stomach). 


Literature. Braun, Kaninchenkrkh., 1907, 27.—Breuer, Koezl, 1897, II, 267.— 
Ellenberger, Kochs Enzyklop., 1894, XI, 1.—Forssell, Z. f. W., 1907, 600.—Sequens. 
Vet., 1891, 388.—Zschokke, Schw. A., 1901, XLIII, 18—Bambauer, D. t. W., 1910, 
321.—Bissauge, Rev. gén., 1911, XVII, 395.—Marek, Klin, Diagnostik, Jena, 1912. 


2. Diseases of the Forestomachs of Ruminants. (Rumen, 
reticulum and omasum.) 


To carry out a general classification of the diseases of the stomach 
of ruminants, which would meet all requirements, appears impossible at 
the present stage of our knowledge. The anatomical relations and 
still more the functional interrelations between the different parts of 
the stomach are the cause of the three first sections of the organ in rumi- 
nants becoming affected by errors of diet. An immediate effect of im- 
proper diet upon the abomasum is often prevented by the rumen. How- 
ever, diseases of the rumen which have existed for any length of time 
will, for reasons easily understood, also cause a secondary affection of 
the abomasum. Primary disease of the abomasum also affects the rumen, 
at least to a certain degree. . 

The strong development and the superficial cornification of the 
epithelial covering of the rumen, taken in connection with the absence 
of glands, explain satisfactorily why we here see much more frequently 
purely functional disturbances as to moving, mixing, softening and 
fermentation of the ingested food, than in diseases with morbid changes 
of tissues; these peculiarities must be considered in the classification of 
gastric diseases. 

We will in the following chapters attempt_a classification of gastric 
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diseases in ruminants, based upon various existing conditions, and upon 
the requirements of the practitioner. 


(a) Dilatation of the Rumen. Dilatatio acuta ruminis ab alimentis. 


(Acute Indigestion, Acute Dyspepsia [DisckerHorr], Dyspepsie 
[Harms], Idiopathic paresis of the paunch [Exper], 
Pansenserstopfung, [German]; Indigestion du 
remen avec surcharge [French], E'm- 
pansement [ French ].) 


We designate as dilatation of the rumen, the filling and 
dilatation of the first section of the stomach of ruminants by an 
excessive amount of food or by dry and heavy feed which will 
diminish or abolish entirely the erstwhile intensified contraction 
of the rumen. 


Occurrence. Dilatation of the rumen is one of the more 
common diseases of ruminants, especially of cattle. Stable-fed 
animals are most commonly attacked, more rarely cattle on 
pasture. 


Etiology. The affection is usually due to the ingestion of 
unusually large masses of feed; it is immaterial whether the 
food is of the highest quality or unsuitable in character. If 
the animals obtain palatable hay, green feed, flour or grain 
feed without restriction, or if they have broken loose, they 
are liable to overfeed, particularly if they had been starved 
for some time. (There are some countries in which it is 
eustomary to increase the live weight of animals to be sold for 
slaughtering by feeding them excessive quantities of feed 
before the transfer is made.) Animals occasionally overfeed 
on rich pastures, particularly if they have been fed sparingly 
in the barn. The affection is also brought about by feeding 
with voluminous feed which is too dry or improperly prepared 
(chaff, straw, coarse clover, hay, etc.); a low nutritive value 
causes the animals to ingest great quantities. Beets, leaves of 
beets and potatoes, particularly in a boiled mushy condition, 
kitchen garbage, distillers’ or brewers’ mash, mouldy or frozen 
feed may likewise cause dilatation of the rumen. Finally, lack 
of water (due to neglect) during dry feeding, becomes respon- 
sible for the disease. 

Predisposing factors sometimes act as contributory causes, 
such as physical weakness, continuous stay in the stable, inges- 
tion of too cold water, prevention of mastication by overexertion 
after feeding, sudden change from green to dry feeding. 


Cadéae holds that dilatation of the rumen as well as acute bloating of rumi- 
nants always follows a preliminary paresis of the rumen, so that the former are 
always secondary conditions. Numerous observations however show that an excessive 
ingestion of food may bring about the affection in animals with a rumen functioning 
absolutely normally. One is justified in drawing the conclusion that a normally 
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developed and normally functioning muscularis of the rumen cannot be stretched 
beyond a reasonable limit. 

There is, however, no doubt that the rumens of different individuals differ 
as to the power of its muscularis, and that external conditions may exert a good 
deal of influence. 

Eber looks upon dilatation of the rumen as a type of idiopathic paresis of 
the rumen in contradistinction to sympathetic paresis of the rumen due to organic 
affections of the different parts of the stomach and of the neighboring organs. 


Pathogenesis. After the effects of one of the enumerated 
etiologic factors have become manifest, there exists an improper 
relation between the mass and weight of the ingested food and 
the ability of the rumen to the detriment of the latter. The 
consequence is that the masses of feed present in the rumen 
are not properly mixed and moved, or not at all, in spite of 
the fact that the muscularis is stimulated to powerful contrac- 
tions. The contents of the rumen then swell more or less and 
develop, in consequence of fermentative processes, an abundance 
of gas. The more juicy the feed has been, the more rapidly 
and the more abundantly gas forms. If the feed has been too 
dry, gas is not formed at all, or a small amount only is formed 
after some time. The increasing tension of the wall of the 
rumen causes an increase in the power of contractions, which 
is painful to the animal. In milder cases the powerful muscular 
contractions succeed in transporting a portion of the contents 
of the rumen,-and this relieves the morbid condition. In ex- 
_ cessive overloading, the contents do not move, however, in spite 
of the energetic muscular contractions, and even the escape of 
gases becomes impossible. After some time there occurs then 
a paresis of the overworked muscles of the rumen. The more, 
rapidly the rumen becomes dilated by masses of swollen food 
and gases the more respiration and circulation become inter- 
fered with. Decomposition of the contents of the rumen occa- 
sionally produces poisonous or irritating substances, which 
may cause either a local inflammation or a general intoxication. 


Anatomical Changes. The abdomen appears greatly dilated, 
the diaphragm is pressed forward, the much dilated rumen 
contains excessively large quantities of repulsively smelling feed 
in addition to variable amounts of gas. On post-mortem ex- 
amination one finds the signs of suffocation. If the disease 
has lasted somewhat longer, the omasum contains desiccated 
masses of feed; the mucosa of the rumen, sometimes also that 
of the other parts of the stomach, shows diffuse reddening or 
hemorrhagic points. 


Symptoms. The animal refuses its food; if in the open 
air they do not move, they place the legs under the abdomen 
or spread them apart, arch their back and stare. They mani- 
fest colicky pains and move the head towards the abdomen 
and push the latter from time to time with their horns, or they 
kick with their hind legs, wag their tails, groan, lie down occa- 
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sionally but get up again at once. The colicky pains, while not 
- attaining a high degree, are rarely absent. Groaning is usually 
heard, either only during a change of position of the body (get- 
ting up, lying down) or independently of it. 

Appetite and rumination are only diminished in the milder 
eases but are absent from the start in the more severe type. 
Even in milder cases complete lack of appetite supervenes if 
the animals are offered a chance to ingest rough feed. The in- 
gestion of water ceases first, although thirst seems to be in- 
creased in some cases. Occasionally the patients execute masti- 
eatory movements and foamy saliva runs out of the mouth. 
Repulsively smelling gases are expelled by belching, from time 
to time. Occasionally there occurs gagging, even vomiting, 
with the expulsion of much feed mash. 

The abdomen is at first only moderately enlarged and the 
depression of the left flank seen on an empty stomach is filled 
out. In the further course or in excessive overfilling, the size 
of the abdomen is much increased, particularly on the left side, 
and the left flank depression has been changed into a distension. 
The rumen feels doughy, firm or even hard as a stone. The 
same impression is created by a rectal exploration of the rumen; 
frequently this method makes the existing conditions much 
clearer than external palpation (Gebauer). The animals try 
to avoid firm pressure upon the rumen. At this time percus- 
sion of the left flank gives a dull and empty sound. The picture 
changes after the ingestion of a more or less fermentable feed, 
because then the left depression feels elastic on slight pressure 
and gives a tympanitic sound on percussion. A firmer pressure, 
however, usually suffices in these cases to reveal the presence 
of firm masses of feed under the layer of gas. The movements 
of the rumen are infrequent, slow and sluggish, or are entirely 
absent. The same is true as to the rumen sounds. 


Incompleteness or absence of the rumen movements or sounds does in itself 
not prove that the muscularis does not contract, or contracts less energetically. 
The movements of the rumen can become visible, and the sounds audible only when 
the contents of the rumen are propelled. 


Defecation at first takes place at normal intervals; later an 
increasing constipation develops. There may exceptionally be 
diarrhea in dilatation of the rumen due to juicy feed (leaves of 
beets, beets). 

Respiration is at first only moderately accelerated and su- 
perficial; as meteorism develops secondarily, it becomes more 
and more forced. The pulse beat is influenced in an identical 
manner. The secretion of the milk in cows becomes much di- 
minished. 


Occasionally weakness of the hind legs with staggering gait, ina- 
bility to stand up, and even extension of the paretic weakness to the 
anterior part of the body or a picture similar to parturient paresis has 
been seen in cattle and sheep. (Schmidt, Proger, Born). 
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Course. The disease may make its appearance either im- 
mediately after the ingestion of food, or several, up to twelve . 
hours later, and then it slowly reaches its climax, the time elaps- 
ing after ingestion depending upon the nature of the particular 
food. After ingestion of easily fermentable feed, development 
may be as rapid as in acute meteorism. The disease usually 
terminates in recovery. The very mild cases frequently end 
in recovery on the first or second day and without any treat- 
ment whatever. In severe cases, even under the proper diet, 
the animals may be sick for three to ten days or even longer. 
Severe cases end only exceptionally in recovery in a short time, 
namely, when the contents of the rumen are diminished consid- 
erably in consequence of vomiting. Recovery is indicated by 
the return of appetite, rumination, and by the visible move- 
ments of the rumen, frequent belching and abundant defecation. 
If properly and timely treated, the disease rarely takes a fatal 
course, nevertheless many fatalities have been observed in 
sheep. Death may occur in consequence of severe meteorism 
in the second half of the first day of sickness; in sheep even 
with apoplectic rapidity. If the disease has been caused by 
the ingestion of dry or heavy food, or of food containing abun- 
dant flour or boiled potatoes, then the animals die only after 
the course of several days, or even some weeks, from inanition 
or gastro-intestinal inflammation, which is announced by ele- 
vation of temperature, rapid and weak pulse, clouding of the 
sensory organs and general weakness. 


Diagnosis. The sudden appearance shortly after a rich 
meal, the enlargement of the abdomen, especially in the lower 
portion of the left side, the firm consistency of the rumen and 
considerable dulness on percussion in this region, are symptoms 
characteristic of the disease and distinguish it from the more 
fulminant development of acute meteorism. In the latter, atony 
of the fore-stomachs develops gradually, reveals an intermit- 
tent course without colicky pain and without stuffing of the 
rumen with masses of feed. Traumatic gastritis sometimes 
starts with symptoms similar to those of dilatation of the ru- 
men, but it may be differentiated from the latter by the clinical 
history, the tenderness of the region of the xyphoid cartilage, 
the obstinate character of the disease and eventually by the ad- 
ministration of eseridine or veratrine in connection with areco- 
line (see foreign bodies in the fore-stomachs). Other. inflam- 
mations of the gastro-intestinal traet run a febrile course in 
contrast to dilatation of the rumen and lack the filling of the 
rumen with doughy masses. Compression of the intestines, 
intussusception or torsion of the uterus are similar to dilata- 
tion of the rumen on superficial observation only, because the 
ingestion of food and rumination cease suddenly and there are 
colicky pains. However, a different history is obtained; there 
is no stuffing of the rumen and there is marked restlessness. 


Treatment. OA 


Moreover, rectal and vaginal examination (spiral folds) show 
the distinguishing features. | 


Prognosis. This depends upon the degree and duration of 
the disease, but the nature of the ingested food must also be 
taken into consideration. The more fermentable the food or, 
on the contrary, the more dry it is, the longer the duration and 
the more unfavorable in general the prognosis. Complete re- 
covery can, as a rule, not be looked for if the disease has existed 
six to ten days without any sign of improvement (Hisele). 
During a protracted course of the disease fatal pe ons 
arise frequently (gastro-intestinal inflammation or peritonitis), 
or chronic atony of the fore-stomachs remains as a sequel. 


Treatment. Complete withdrawal of rough feed for one or 
two days is indicated before everything else, an improvised muz- 
zle being used to prevent the ingestion of straw (Eber). An- 
other important step is massage of the rumen to assist in or 
directly bring about the movements of the rumen. The effect 
of massage can be increased by methodical leading around of 
the animal and by repeated frictions of the regions of the flanks 
and sides. 


Massage of the rumen is to be carried out by making moderate pressure 
with both fists along the whole left flank, both upward and downward, and also 
boring motions upon the contents of the rumen. Massage is kept up for five to ten 
minutes and, except in the case of sows near parturition, it is followed by the 
same procedure on the right side. When the rumen is very much overfilled, massage 
must be carried out simultaneously on both sides by two persons. The procedure 
is repeated every two to three hours; in milder cases, however, only two to three 
times a day (Eber, Schlampp). 


Cases of dilatation of the rumen of moderate severity may 
be cured by the withdrawal of rough feed and by a systematic 
massage. The latter can be supported effectively by certain 
laxatives and these should be administered, particularly in the 
severe cases. Best suited are those remedies which ean be in- 
jected subcutaneously, for instance, eseridinum tartaricum (eser- 
idine 0.2-0.3 gm., acid tart. 0.01 gm., aque dest. 20 ce. for adult 
eattle [Eber]), veratrinum sulfuricum (0.0170.15 gm. for adult 
cattle ; 0.03-0.04 2m. for goats and sheep, dissolved in fifty parts 
of aleohol), eserine (0.15-0.20 gm. for cattle [Feser]); the lat- 
ter, however, sometimes causes excitment, dyspnea, abortion or 
even suffocation, and should not be used in small ruminants. 
Pilocarpine (0.3-0.5 gm.) may be used in eattle, without hesita- 
tion (Kunke). Tartar-emetic (3-4 gm. daily per mouth—great 
care in the administration), chloride of barium (6-10 gm. in a 
quart of water per mouth) and veratrum (10-20 gm. of the pow- 
dered root or of the tincture) may also be serviceable. The 
combined action of arecoline and veratrine is secured by means 
of arecovetrol or of arecoline-veratrine (Anti-paresin, Holter- 
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bach). Arecovetrol consists of eight numbered gelatine cap- 
sules with 0.1 gm. of hydrobromate of arecoline in the odd num- 
bers, and 0.1 gm. of sulphate of veratrine in the even numbers 
with the addition of nux vomica. The eight capsules are 
given one after the other at intervals of two hours, with a bottle 
of linseed decoction; in case of need the course is repeated once. 
Arecoline-veratrine contains the drugs in the same quantities 
in solution and in similarly numbered vials. Its administration 
is the same. These medicines are also indicated in milder cases 
in place of massage of the rumen, when the latter for some cause 
or other cannot be carried out. The internal administration of 
other medicines appears superfluous, except, perhaps, hydro- 
chloric acid and bicarbonate of potash with equal parts of com- 
mon salt; these may be given to stimulate the appetite after the 
removal of the masses from the rumen has begun (Eber). 

If there is danger of suffocation, puncture of the rumen 
will be of service only if there is a strong development of gas; 
otherwise it only causes a moderate transitory improvement. 
In the latter case rumenotomy cannot be avoided in order to 
remove the food mass through the wall of the rumen. 

Following the operation the grave symptoms decrease at 
once, the animal becomes more lively, moves more easily, rumi- 
nation and defecation appear and digestion becomes normal 
within twenty-four to forty-eight hours. 

Since the contents of the rumen as a rule are matted to- 
eether andare strongly fermenting, itis advisable to wash out the 
organ with a dilute non-corrosive disinfectant solution through | 
the opening made after the contents have been removed. For 
the next few days the animals should receive only a scanty diet 
of palatable and juicy tubers or fresh forage. 


Section of the rumen is made at the same place where puncture is usually 
made. A pointed knife is inserted into the rumen and an incision 7 to 8 em. long 
is then made in a vertical direction through all layers of the abdominal wall. 
Since the margins of the incision into the rumen will later on glide away from 
the wound of the abdominal wall and since therefore the contents of the rumen could 
subsequently get into the peritoneal cavity, it is well to unite the margins of the 
incision into the rumen with those of the abdominal wall by a baseball suture. 
As a matter of fact it is still better first to incise only the abdominal wall, then 
to suture the rumen to the margins of the abdominal incision and finally make 
an incision into the rumen within the oval space that has been united with the 
abdominal wall. 

After opening the rumen gases escape with considerable force, then the food 
follows in quantities dependent on the amount of internal pressure and the con- 
sistency of the contents. Enough feed is sometimes expelled that the abdomen at 
once assumes its normal configuration. If, however, the food material has been 
rather dry, it must be removed, often two to three buckets full, by the hand intro- 
duced through the wound. (Brognier has constructed a forceps-like instrument with 
spoons for the removal, but this appears entirely superfluous. ) 

The incision wound usually heals promptly, and complete recovery is of course 
hastened by proper closure of the incision and proper aftertreatment. 


Literature. Born, Vet., 1897, 533.—Bouley, Dict., 1874, N. 156,—Cruzel, 
Mal. de l’esp. bov., 1883, 135.—Dressler, Pr. Mt., 1865-66, 180.—Eber, Z. f. Tm., 
1906, X, 321.—Hisele, Rep., 1840, 238.—Feser, Munch., Jhb., 1883-84, 86.—Jensen, 
Tidskr., 1887, 169.—Proger, S. B., 1882, 91.—Queyron, Vet. Jhb., 1897, 163—— 
Schlampp, Ther. Technik, 1907, II, 245.—Schmidt, Monh., 1898, IX, 260.—Sipp, 
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(b) Acute Bloating of Ruminants. Meteorismus acutus rumi- 
nantium. 


(Akutes Aufblaehen der Wiederkauer, Trommelsucht, Blah- 
sucht, Auflauf [German]; Tympanitis, Indigestion gazeuse 
ou méphitique, metéorisation aigué [French].) 


Acute bloating of ruminants is a morbid condition with 
rapid dilatation of the rumen and reticulum in consequence of 
rapidly-forming gases. 


Occurrence. Acute bloating of ruminants is seen frequently 
and particularly during the warm season and in animals on the 
pasture. Cattle and sheep are affected most commonly, goats 
more rarely. The disease appears often simultaneously in sev- 
eral or many animals of the same herd or of the same neigh- 
borhood. 


Etiology. The cause of acute bloating is the abundant in- 
gestion of easily fermenting food. Most dangerous in this re- 
spect are leguminose (clover, alfalfa, esparsette, vetches, peas, 
lentils, buckwheat) before they have flowered, i. e., at a time 
when they contain much water and are fine in texture. How- 
ever, other green foods (young field plants, luxuriant grass, 
leaves of cabbage, beets, and of young potatoes; in sheep also 
cereals germinating in stubble fields); vegetable bulbs (beets 
and potatoes) also germinated malt, waste of sugar beets, draff, 
are liable to cause acute bloating if the animals have ingested 
large amounts of such substances without much dry food. 

In sucking or weaned calves the disease sometimes occurs 
after the ingestion of unusually large amounts of milk; when the 
latter has coagulated rapidly, it is not very accessible to the 
gastric juice and undergoes abnormal fermentation. 

While all these food stuffs may cause acute bloating, they 
vary considerably as to their dangerous nature. According to 
general opinion, clover, particularly red clover, is most danger- 
ous; but even the same food material varies. The more luxu- 
riant and the more juicy the food, the more easily it causes acute 
bloating. The greatest prevalence of acute bloating occurs in 
deeply-situated valleys with rich soil, and in years when the 
spring has been cold, and when the plants, which had been back- 
ward for some time, grow the more luxuriantly when warm 
Weather sets in. The same circumstances cause bloating after 
pasturing on fresh stubble fields where weeds have been exposed 
to the sun a short time only and where dropped-off grains have 
germinated. The dangerous nature of feed plants becomes in- 
ereased when they are strongly moist with dew or frosted or 
frozen or wet with rain. Bloating, therefore, is generally more 
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common during pasturing in the early morning, during cool, 
moist weather, in spring and in fall. The danger is further in- 
creased by watering immediately after pasturing or after feed- 
ing. A withered green feed or green feed heated in conse- 
quence of storing it in large masses also causes bloating more 
easily than freshly-cut feed. This explains the frequent occur- 
rence of bloating on holidays during stable feeding. Potatoes, 
beets and bulbous plants are more dangerous after decay has 
begun than when they are fed fresh. It is also claimed that 
bloating is easily brought about when animals swallow a lot of 
air while pasturing against the wind. 

Predisposition to acute bloating varies as to the individual 
susceptibility. Greedy feeding predisposes to the affection, 
hence we see it frequently in starved animals and in animals 
permanently or generally stabled, when they are driven to a 
dangerous pasture. The variable efficiency of the muscularis 
of the rumen also plays arole. Physical debility, convalescence 
from various diseases during permanent stable feeding cause 
the movements of the rumen to be less energetic than under 
more favorable circumstances; the same occurs from violent 
motion or physical effort directly after the ingestion of food. 
Adhesions of the rumen may completely interfere with the 
movements of the organ. 


(Cadéae holds that both dilatation of the rumen and acute’ bloating are 


- eonditions secondary to atony of the muscularis of the rumen.) 


Bloating occurs as an affection secondary to the ingestion 
of certain poisonous plants (spotted hemlock, water hemlock, 
species of ranunculus, colehicum autumnale, tobacco, mould) 
which produce a paralyzing effect through their poisons upon 
the muscularis of the rumen. This form of bloating does not — 
usually attain a very high degree. Obstruction of the esoph- 
agus causes severe meteorism, particularly if the food pre- 
viously ingested is fermentable. 


Pathogenesis. In consequence of the rapid formation of 
gas the rumen becomes dilated in a short time, and the disturb- 
ances are similar to those caused by overfilling of the rumen 
combined with meteorism (see page 273), but with this differ- 
ence that bloating occurs much more rapidly and the symptoms 
are more fulminant, occasionally even leading to rupture of the 
rumen. 


Anatomical Changes. A considerable increase of the abdo- 
men and of the rumen becomes at once manifest. The wall of | 
the rumen is so tense that it can hardly be pressed in at all with 
the hand. Sometimes, one may be able to recognize during life 
a rupture of the rumen or of the diaphragm. On post-mortem 
the lungs are compressed by the diaphragm bulging into the 
thorax; they are dark red and full of blood. The vessels out- 
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side of the abdomen, especially the veins and particularly those 
of the subcutaneous connective tissue, are filled to their utmost 
with black red, possibly uncoagulated, blood. The signs of 
death from suffocation also include punctate and striate hem- 
orrhages into the serous membranes, especially into the pleura 
and pericardium. 

On post-mortem examination the rumen is found to contain 
soft, mashy, fermenting food masses and large amounts of gases 
which are inflammable and burn with a blue flame. 


The composition of the gaseous contents of the rumen varies according to 
the type of food and to the nature of the fermentative process. Carbonic acid 
is always present to a large extent (50 to 80%); the amount is the larger the 
more fermentable the feed has been and the larger were the morsels upon ingestion. 
Next comes methan gas (CH,) which makes up 16 to 39% of the gases. There 
are also present sulphuretted hydrogen, nitrogen and oxygen, the latter two derived 
from the air which has been swallowed. Oxygen, however, may be used up com- 
pletely during the fermentative process. In starving animals the amount of carbonic 
acid becomes smaller, while methan, nitrogen and oxygen are increased (Lungwitz). 


Symptoms. The animals cease to feed, stand motion- 
less, place their feet under the abdomen or spread them, curve 
their back, turn their head around towards the abdomen, and 
stop ruminating. 

A short time later an increase in the circumference of the 
abdomen becomes noticeable; it soon reaches a high degree. The 
increase takes place all around the abdomen, becoming, how- 
ever, most marked on the left side, particularly before death. 
The flanks, especially the left one, become flattened; in severe 
eases the left flank may so protrude that its apex is higher than 
the back. The abdominal walls are very tense, can be pressed 
in only with difficulty, and at once protrude again after removal 
of the pressure. The left hand placed over the region of the 
rumen cannot feel any movement of the latter. Percussion over 
a large territory, sometimes down to the lower third. of the 
abdomen, is of low pitch, excessively full, not tympanitic and 
occasionally metallic, in the region of the left flank. As bloat- 
ing progresses, and as the walls of the abdomen and of the ru- 
men become more tense, the percussion sound becomes weaker, 
without, however, becoming very weak. The rumen sounds 
(friction) are no longer heard; crepitation, however, becomes 
more distinct. 

Occasionally gases are expelled from the rumen and vom- 
iting may exceptionally occur; defecation occurs in the begin- 
ning, but becomes impossible later on. 

As the abdomen enlarges, respiration becomes more and 
more difficult. The animals attempt to move especially the mid- 
dle ribs to a higher degree, they dilate their nostrils, open the 
mouth and stretch out the tongue. 

The mucous membranes soon assume a bluish-red color, 
their vessels become dilated and form a well-marked reticulum, 
particularly in the conjunctive; the veins of the subcutaneous 
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connective tissue (on the neck, on the udder) likewise become 
dilated. The pulse is accelerated in proportion as the abdo- 
men is more and more distended; the pulse then becomes grad- 
ally weaker and finally can no longer be felt. 

In the further course of the affection the animals move 
restlessly about, expressing intense anxiety, and perspiration 
appears on the skin. Foamy saliva flows from the mouth. The 
region of the back and croup sometimes develops a cutaneous 
emphysema (Reynal, Woehner). 

In very severe cases the general cyanosis gradually in- 
ereases, the heart beat becomes bounding, the extremities and 
the ears are cold, the animals stagger, break down and finally 
die with convulsions. 


Course. After the ingestion of large masses of very rap- 
idly fermenting feed, gas is formed very quickly, even during 
digestion or immediately after it, and the gas formation pro- 
gresses so rapidly that suffocation may occur within a few 
hours. In other cases the development of gas is slower, pow- 
erful convulsive contractions of the rumen, and frequent belch- 
ing in combination with vomiting preventing the excessive ac- 
cumulation of gas; in the meantime the fermentation itself be- 
comes less and the animals recover completely. 


Diagnosis. Rapid increase in the size of the abdomen in 
connection with strong tension of the abdominal wall, increase 
in the intensity of the percussion sounds over a large area, give 
a characteristic clinical picture. The character of the sound on 
percussion and the changes in the left flank distinguish the dis- 
ease from overfilling (dilatation) of the rumen; chronic bloat- 
ing and atony of the fore-stomachs are much slower in devel- 
opment and their symptoms occur in frequently repeated at- 
tacks. - Bloating due to obstruction of the esophagus or of the 
cardia is diagnosticated on the basis of a different history and 
in the former the sound encounters an impediment; belch- 
ing is also absent. It must not be forgotten that gastritis 
due to foreign bodies sometimes is initiated by acute bloating. 


Prognosis. Acute bloating is usually much more dangerous 
in sheep than in cattle, evidently for the reason that in the com- 
paratively small body of the sheep a minor excess in gases may 
bring about serious disturbances of respiration and circulation 
and that the comparatively weak.muscularis of the rumen is 
unable to overcome the pressure and expel the gases. The prog- 
nosis (aside from those measures which may bring about recov- 
ery) is the more unfavorable the larger the amount of ingested 
food and the more fermentable it is. Everything else being 
equal, bloating caused by clover is most dangerous, because a 
fulminant course brings about an intimate admixture of the 
food contents and the gases. The course of the affection is also 
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unfavorably influenced by debility, early youth or advanced age 
and preceding disturbances of nutrition. The more animals 
get sick simultaneously, the more losses are to be expected, be- 
cause the smaller is the possibility of timely treatment. 


Treatment. Various methods are employed to remove the 
gases from the rumen; but those are primarily to be employed 
which will permit the escape through the natural route, 1. e., 
through the esophagus and the mouth, the operative production 
of an artificial opening being indicated only after the other 
means have failed or in the immediate presence of danger of 
death. Massage of the flank must be practiced on both flanks 
while the foreparts are elevated (page 277) ; according to Eber, 
this procedure is the most reliable and simplest method to re- 
move bloating in cattle, except when bloating has been pro- 
duced by obstruction of the esophagus. Compressing the ab- 
domen by tying a rope around it or a constant, strong, even 
pressure on the left flank, may also bring about good results 
(Rychner). 

Elevating the animal serves the purpose to bring the gastric entrance of 
the esophagus in a position above the gases over the masses of feed, and this 
may be accomplished in the following manner: A stable door or a strong board 
is laid obliquely over a box, barrel or bundle of straw. The animal is then placed 
with its front legs on the improvised inclined plane and supported in this position 
by two persons who get a hold of the thorax. In an emergency the front feet 
of the animal may be placed in the crib (Dommerheld). Some kind of an arrange- 


ment also must be improvised if the animal is on pasture. Smaller animals like 
sheep may ke placed on their hind legs. 


The effect of driving up hill is similar to that of massage 
of the rumen with the animal raised in its foreparts, and it 1s, 
therefore, often made use of with good results in mountainous 
countries (Eber). Energetic contractions of the rumen may 
also be produced by freely soaking the flanks with cold water, 
or by driving the animals into a river (the latter method is to 
be recommended if numerous cases of the affection occur simul- 
taneously in sheep). 

The effect of massage of the rumen is materially assisted 
by such measures as will cause belching or vomiting. A very 
simple and frequently effective method consists in irritating the 
velum and the pillars of the fauces of the animal with a dull, 
flexible rod (the blunt end of a whip wrapped with cloth) ; while 
this is being done the mouth must be forced open and the tongue 
drawn out. This frequently causes a good deal of belching with 
the expulsion of very large amounts “of gas, sometimes mixed 
with food particles. It is advisable to stand on the side of the 
head of the animal, so that the very fetid gases do not get 
directly into the face of the practitioner. It is less satis- 
factory to merely pull out the tongue of the animal, moving 
it up and down in the mouth with a rope provided with knots or 
made of straw, or to apply a straw rope soaked in tar or other 
nauseating substances to the mouth of the animal. 

The removal of the gases in the rumen through an arti- 
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ficial opening is only indicated if the condition of the patient 
becomes worse in spite of all other means, if suffocation is 
threatening, or when the animals are on the floor, so that the 
common methods of treatment have become impossible. The 
introduction of the stomach tube is not a very dangerous pro- 
cedure; but it is usually not successful in primary bloating, since 
the inner opening of the esophagus lies behind the masses of 
food, so that the tube will immediately become obstructed by 
food particles. This defect may be remedied by an elevation of 
the foreparts of the animal; however, when this is done, mas- 
sage is usually sufficient and makes the use of the stomach tube 
superfluous (Eber). If the dyspnea is severe, the introduction 
of the stomach tube may be injurious and may lead to fatal 
asphyxiation. 

If immediate danger has been removed by one of the meth- 
ods recommended, the animals must be kept under further ob- 
servation so that a repeated accumulation of gases can be met 
by proper means. 

Puncture of the rumen must be reserved for cases of pri- 
mary meteorism after the other methods have failed and when 
there is immediate danger of death. In some cases puncture of 
the rumen, particularly if performed by laymen, may cause a 
more or less extensive peritonitis or the adhesion of the rumen 
to the abdominal wall, which will subsequently endanger the 
health of the animal, more or less. 


Puncture of the rumen is performed with a long trochar held in the closed 
hand; it is pushed (contained in its protecting tube) into the most prominent 
point of the left flank or into the center of a line which connects the external 
angle of the ileum with the middle portion of the last rib. An incision into the 
skin may have been made previously. The point of the trochar is directed towards 
the right elbow. After penetration the stiletto is withdrawn and it or a thin 
rod is used to remove particles of food which may collect in the tube of the trochar. 
In order to prevent too sudden congestion of the abdominal vessels or rupture of 
vessels, or anemia of the brain, it is advisable to let the gases escape gradually. 
The tube of the trochar shotild then be closed with a cork and left in place for 
several hours, safely secured by a bandage wound around the rump of the animal. 

In an emergency, puncture of the rumen may be performed with a strong 
pointed knife. The latter, first carefully cleaned, is held with its blade towards 
the front and is pushed 8 to 10 em. deep into the rumen; it is then rotated at 
a right angle in order to produce a gaping wound. 

The punctured wound usually heals rapidly; but a wound which has been made 
with the knife should be closed by two or three sutures. 


The internal administration of drugs plays a very subordi- 
nate role in the treatment of primary meteorism and even so- 
ealled neutralizing agents (ammonia, lime water, potash) will 
not materially diminish the amount of gases contained in the 
rumen. However, the subcutaneous injection of medicines 
which stimulate the movements of the rumen may in some cases 
be indicated (see page 277). A moderately advantageous effect 
might also be expected from agencies liable to inhibit fermenta- 
tion. Among these may be mentioned subsulphate of sodium 
(100.0-200.0 or 25-80 gm.), chlorate of potash (50.0-60.0 or 5-10 
em.), resorein (15.0-20.0 or 5-8.0 gm.), hydrochloric acid (one ta- 
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blespoonful to a quart of water) or lime water (1-2 to 14 or % 

quart). Tar preparations must be avoided because they impart , 
a disagreeable taste to the meat and would make it unpalatable 
in case slaughtering of the animal becomes necessary. The 

medicines mentioned above are to be given in moderate dilu- 

tions ; however, in bloating of a high degree their administration 

meets with considerable difficulty, because the high pressure 
present in the rumen prevents deglutition and the restlessness 

of the patients causes danger of aspiration. The medicines may 
also be introduced through the stomach tube or, after punc- 

ture of the rumen, through the tube of the trochar. 


After the subsidence of acute symptoms, the animals should 
be subjected for several days to a strict diet, so that all easily 
fermenting material is removed from the rumen. 


Moderate doses of salts or medicines stimulating the re- 
moval of the contents of the rumen are indicated. In secondary 
bloating, particularly if due to obliteration of the esophagus, 
puncture of the rnmen cannot be avoided, in case the esophageal 
obstruction cannot be removed speedily. 


Prophylaxis. Primary acute bloating is always due to 
careless pasturing or improper feeding and can be prevented 
with care and attention. It is necessary to educate shepherds 
and attendants by proper instruction. Since leguminose are 
most dangerous, it is proper not to pasture ruminants on such 
pastures, and the restraint should include barley stubble fields. 
Animals should be permitted to run on such fields only after 
they have received some dry feed or have fed on less luxuriant 
pastures, so that they will not take up too much of such juicy 
vegetable feed. They should never be left long in dangerous 
pastures and should be moved about during pasturing. The 
same precautions should be observed in feeding on very luxu- 
riant pastures and particularly on dewy mornings or after rains. 

Freshly-cut green feed is to be given in smaller rations and 
mixed with larger amounts of dry feed the younger and the 
more juicy such plants are. The same precautionary measures 
must be observed when feeding easily fermentable mate- 
rial (bulbous plants, floury feed, germinated malt, etc.). One 
should always avoid feeding material which is already ferment- 
ing or heated; if in this condition it should be cooled, dried and 
mixed abundantly with dry feed. The care-takers of animals 
should be made familiar with the simplest methods of expelling 
gas from the rumen. Friedberger & Frohner recommend that 
farms and communities with large herds should always have 
trochars in stock. 
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(c) Chronic Bloating of Ruminants. Tympanitis chronica 
ruminantium. 


Chronic bloating of ruminants is only a group of symptoms 
which may be present in a variety of diseases of the fore- 
stomachs, the abomasum, the esophagus and the intestines. 


(If chronic bloating is considered in a special chapter in spite of 
its purely secondary nature, this may be justified by the fact that 
the nature of the primary disease cannot always be ascertained in 
the living animal and the affection may require surgical interference. ) 


Etiology. Chronic tympanitis is observed in diseases in 
‘which the removal of gases from the rumen, either by belch- 
ing or by the intestinal tract, is prevented for a considerable 
time. The amount of gas formed may be normal or the gas 
formation may be more lively than normal, without, however, 
reaching a high degree. Chronic bloating occurs preferably in 
atony of the fore-stomachs, both primary and secondary. 

Another frequent cause is traumatic gastritis, while in 
calves and occasionally in lambs also, bloating is due to the 
occlusion of the openings of the fore-stomachs or of the pylorus 
by hair or feed balls. Disease of the abomasum likewise oc- 
easionally produces chronic tympanitis. 

Another cause is stenosis of the esophagus (see page 252) 
which prevents the removal of rumen gases by belching, and 
also rumination. Stenosis of the esophagus is most commonly 
produced by tuberculous mediastinal lymph glands as pointed 
out by Johne. Weber and Goldmann have each reported a case 
of compression of the lower end of the esophagus by large 
echinococcus cysts of the liver. In a case of Ade, the lower end 
of the esophagus was compressed by the reticulum which had 
entered the thoracic cavity through a slit in the esophagus. 
Esophagus dilatation may also be the cause of chronic tympa- 
nitis, because the former leads to occasional temporary obstruc- 
tion of the esophagus. 

Stenosis of the intestines may likewise be the cause of 
chronic tympanitis. 


Anatomical Changes. Aside from the fundamental affec- 
tion there is intensely fermenting food in the rumen, as well as 
large amounts of gases. The gases contain less carbon-dioxide 
than in acute bloating. In a case investigated by Erdmann, he 
found 42% CH,, 32% CO., 20% N. and traces of hydrogen. 
Lungwitz found the proportion of hydrocarbons to carbon- 
dioxide: aselel 122512): 


Symptoms. Chronic tympanitis consists in a gradually in- 
creasing, generally moderate, bloating of the left flank depres- 
sion; it occurs at first at irregular intervals, later, however, and 
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in profound cases, regularly after each feeding. It may excep- 
tionally be present as a permanent condition. The degree of 
bloating is influenced by the character of the food; if the latter is 
very fermentable, bloating is more noticeable and may then be 
very extensive. The movements of the rumen may be perfectly 
normal or, in severe cases, they are somewhat diminished or de- 
eidedly sluggish. Rumination may be more or less suppressed 
or completely abolished. In the latter case other gastro-intes- 
tinal disturbances become manifest. 

Eber wants the term chronic tympanitis reserved for those morbid conditions 


where the function of the stomach is not disturbed at all or shows a very minor 
degree of disturbance in spite of bloating of a high degree. 


Course. Chronic tympanitis usually develops slowly and 
extends over weeks and months. The continued pressure of the 
enlarged rumen upon the left transverse processes of the lumbar 
vertebrae gradually produces a slight rotation of these verte- 
brae on the longitudinal axis. This symptom may be of impor- 
tance for determining the duration of the underlying disease 
(tuberculosis of the mediastinal lymph nodes) (Johne). Its 
course is determined by the underlying primary affection. 


Diagnosis. The periodic appearance of generally moderate 
bloating is sufficient for a diagnosis. Since chronic tympanitis 
is only a symptom it is always desirable to diagnosticate the 
underlying primary affection. It is then important to remem- 
ber that chronic tympanitis due to an affection of the esophagus 
or depending upon tuberculous mediastinal glands is charac- 
terized by periodically recurring attacks of bloating of the ru- 
men without disturbance of the gastric function or in very se- 
vere cases with little disturbance; also that all symptoms cease 
after the removal of the gases through the esophageal tube or 
through puncture of the rumen (see page 254). In chronic 
bloating due to intestinal stenosis the gastric function is dis- 
turbed and disturbances of defecation are particularly well 
marked. 

When other gastric disturbances are associated with chronic 
tympanitis, primary or secondary disease of the stomachs 
must be looked for (atony of the fore-stomachs, foreign 
bodies). 


Prognosis. Chronic tympanitis does not endanger life per 
se; however, its periodic appearance disturbs the nutrition to a 
certain degree, but. the emaciation which finally comes on is really 
due to the underlying primary disease. The latter also de- 
termines the prognosis. 


Treatment. The removal of the fermenting food may be 
accomplished by stimulation of the movements of the rumen 
through massage of the rumen in an elevated position and by 
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the administration of certain medicines, mentioned before (see 
pages 277 and 278). In addition laxative salts may be given 
(200.0-800.0 gm. or 10-25.0 gm. for smaller animals) combined 
with tartar emetic (2.0-3.0 gm. or 0.3-0.5 gm.), aloes (5-10.0 gm. 
or 2-3.0 gm.) or ipecacuanha (4-6.0 gm.). Such medicines must 
be given repeatedly. Anti-fermentative solutions (see page 284) 
are also useful, particularly disinfectants, and eventually also 
lavage of the rumen (see page 297). After the morbid condi- 
tion has been removed, one should administer, with proper feed- 
ing, some more laxative salts, but in smaller doses (30-50.0 gm. 
or 5.0-10.0 gm.). Good effects are also seen from chloride of 
barium (6-8.0 gm.) dissolved in water (Faber, Marder). 

In the presence of an incurable underlying condition, it is 
advisable to slaughter the animals. If there is reason for sup- 
pecting a foreign body in the stomach, incision into the rumen 
may bring about recovery; this procedure should particularly 
be considered in the periodic tympanitis of calves. 


Literature. Ade, M. t. W., 1909, 62.—Albrecht, W. f. Tk., 1890, 149.—Eber, 
Z. f. Tm., 1906, X, 321—Erdmann, A. f. Tk., 1875, 1, 289.—Faber, D., 1908, 330.—- 
Imminger, W. f. Tk., 1906, 4.Johne, 8. B., 1881, 24; 1886, 56.—Lungwitz, A. f. 
Tk., 1893, XIX, 75.—Peschel, S. B., 1884, 98.—Weber, D. t. W., 1909, 347 (Lit.). 
(See also literature on the primary underlying diseases.) 


_ (da) Atony of the Fore-stomachs. Atonia ruminis, reticuli et omasi. 


(Chronische Unverdaulichkeit, Chronische Indigestion, Chron- 
ische Dyspepsie, Chronischer Magendarmkatarrh des Rindes 
[F'rrepBpercer & FROHNER]; Pansenlahmung [DimcKERHOoFF] ; 
Ermudung [|Parese| des Verdaungskanals | Ptrz|; Loserver- 
stopfung, Sporadische Loserdirre, Chronische Entztindung’ 
des Losers [ANacKkER] [German]; Indigestion chronique des 
ruminants, Obstruction ou Engouement ou Indigestion du 
fewillet, Omasite ou Gastrite chronique, Météorisation chro- 
mique [French].) 


Atony of the fore-stomachs consists in a slowly developing 
weakness of contractions of these organs, depending upon a 
diminution of irritability and energy of contraction. The re- 
moval of the normal or even subnormal amount of food be- 
comes more or less retarded and digestion disturbed. 


Occurrence. The disease is-most commonly observed in 
cattle, somewhat less frequently in goats, occasionally in sheep. 
The frequency of its occurrence depends upon the prevailing 
conditions of feeding. The disease is frequently met among 
animals of poor people, in the neighborhood of larger cities, or 
in such parts where milch cows and cattle in general are fed 
permanently with various substitutes for natural feed or with 
relaxing or, on the contrary, with irritating feed. Most cases 
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occur during the colder season, especially in spring, because 
then an irrational method of feeding i is mostly resorted to. »Dur- 
ing certain seasons or in districts with poor crops the disease 
is particularly common. Finally, the disease is seen in some 
parts. in very young calves if, after being fed with milk, they 
are given substitutes or other improper food. 


Etiology. As a primary acute affection we find atony of 
the muscularis of the first three segments of the stomach after 
a sudden change of food (after change of owner), as a conse- 
quence of overexertion during long transit, or after difficult par- 
turition. To this class also belongs the affection described by 
Janssen as chronic gastric catarrh of cows after parturition, 
which attacks particularly good milech cows. An insufficient 
function of the muscularis of the fore-stomachs also occurs 
after intense psychic stimuli (excitement, pain, longing for the 
ealf). Atony due to these causes is probably combined with 
lack of secretion in the abomasum and usually disappears in a 
short time, but if neglected it may lead to the more serious 
ehronic atonic condition. The same may be said of the acute 
atony seen after the course of acute, febrile affections or after 
parturient paresis which may last for some time and which may 
be intensified by the aspiration of the contents of the reticulum. 

In its usual chronic form atony of the fore-stomachs may 
occasionally be caused by dilatation of the rumen, particularly 
if this affection takes a protracted course, in consequence of 
which the muscle fibers become paretic. 

Usually, however, the affection is due to prolonged im- 
proper feeding. As harmful in this respect must be men- 
tioned food which is dry, not easily digestible and not very 
nutritious, such as chaff, straw, marsh hay, garbage from the 
garden or the kitchen, particularly if it contains fragments of 
bones, also oil cakes, bran, shelled grain or leguminose. Not 
less dangerous are tough, fibrous food stuffs, such as coarse 
alfalfa, raspberry bushes, brush hay, because such materials 
are liable to accumulate in the rumen. The obnoxious effect of 
such feed upon the function of the stomach may be increased 
by a deficiency in the ingestion of water. The disease is lable, 
on the other hand, to make its appearance if the animals have 
been fed for a long time with fermentive, spoiled, wet or frozen 
feed; also with boiled potatoes or with a thin floury mash (Kber- 
hardt) without any rough feed at all. Snodgrass saw several 
cases together in cattle on pasture on which the grass was dead 
or wet. 

Other causes that may be enumerated are insufficient mas- 
tication and mixing of the food with saliva, in consequence of 
faulty teeth or in ehronic disease of the tongue, greedy feeding, 
or the frequent prevention of rumination in work cattle. 

The affection develops in young calves in connection with 


gastro-intestinal catarrh, if these animals, after having pre- 
Vol. 2-—19 
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viously been fed exclusively with milk, receive too suddenly or 
too early, bread, crushed oats, germinating malt, hay, ete., in 
addition to skimmed milk (Imminger). 

Predisposing causes are early youth and old age, and de- 
bility after chronic, acute and febrile diseases. 

Secondary atony of the fore-stomachs cannot usually be dif- 
ferentiated clinically from the primary form. An exception is 
that form of secondary atony which is observed in the course 
of traumatic gastritis, and other forms of inflammation of the 
fore-stomachs or of the abomasum. For this reason and in con- 
sideration of etiologic factors, it will be treated in a special 
chapter (q. v.). 

In the advanced stages of pregnancy all sections of the 
stomach are sometimes so compressed by the pregnant uterus 
that atony results. More extensive adhesions of the fore-stom- 
achs among each other, or with neighboring organs, diminish 
the functional activity of the fore-stomachs, as does also pro- 
. lapse of the omasum into the thoracic cavity. Other causes are 
tumors (see tumors of the stomach), diffuse lymphadenitis of 
the wall of the fore-stomachs or of the abomasum (Eber), certain 
diseases of the abomasum (obstruction by foreign bodies or feed 
material, tumors, ulcerations), subacute or chronic peritonitis, 
even if it has not caused adhesions of the fore-stomachs, chronic 
disease of the liver (chronic interstitial inflammation, echinococ- 
cus, tumors, gallstones), certain chronic diseases of the lungs and 
heart. | 


Pathogenesis. In consequence of the enumerated causal 
conditions, especially, however, in consequence of continued im- 
proper feeding, there occurs a diminution of the irritability or 
of the energy of contraction of the fore-stomachs, or both func- 
tions of the latter become diminished. The resulting weaker 
and less frequent contractions of the fore-stomachs are the 
cause of a deficient mixing and of a retarded removal of the 
contents. According to prevailing conditions and amounts of 
the feed contents, the degree of disturbance of function and the 
amount of ingested water, there occurs either a lively forma- 
tion of gas or the contents desiccate more or less; even in the 
latter case formation of gas is rarely absent. Every additional 
act of ingestion of improper food further increases the disturb- 
ances. 

No matter in what section the primary disturbance, desic- 
eation of the feed always occurs in the rumen and omasum, 
that is, in those sections where it is even normally less rich in 
water than in the reticulum where the contents rarely desiccate. 


The reason for this behavior lies in the functional inter-relation of the 
individual sections of the stomach; stoppage of movements in one section also 
causes stoppage of movements in the other sections. It can not be denied, however, 
that occasionally the omasum alone is the seat of the obstruction. This occurrence 
is plausible since normally the contents of the omasum are comparatively firm, its 
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muscularis weak, and since finely divided feed (short cut chaff, bran, etc.) may 
occasionally get directly into the third section of the stomach without rumination. 
These are however rare cases and their differentiation from other forms of atony 
appears impossible since disease of the omasum at once also leads to disturbance 
of the functions of the other sections of the stomach. 


Incomplete mixing and accumulation of feed masses lead 
to disturbances of digestion and to lack of nutrition, and these 
again further increase the atony. Abnormal fermentation of 
feed in the fore-stomachs may form poisonous decomposition 
products, while the continued or often repeated dilatation leads 
to a permanent dilatation of the fore-stomachs. If the affection 
has lasted a long time, there also result inflammatory or even 
necrotic changes of these sections. For these reasons ¢a- 
tarrh of the abomasum and of the small intestines is one of the 
common sequele and the deeper inflammatory processes may 
spread from the walls of the fore-stomachs into the peritoneum. 


Anatomical Changes. Rumen and omasum occasionally | 
also the reticulum, are more or less dilated. The increase in size 
of the omasum is particularly obvious, although in young calves, 
the rumen is most enormously dilated (Imminger). The con- 
tents of the omasum are unusually dry, almost rocklike, but 
they can be ground up into a fine powder between the fingers; 
they completely fill the omasum (‘‘Ldéserverstopfung’’ [Ger- 
man]). The rumen likewise usually contains desiccated, fetid 
masses of feed and usually also gases. If the affection has been 
caused by feeding thin mashed, or boiled potatoes, the contents 
of the rumen look like street mud or like a thin dough (Sipp, 
Hberhardt), while the omasum may not be obstructed, as is 
occasionally the case in other cases of atony. 


Desiceation of the feed-mash in the omasum without dilatation of the organ 
is a common but negligible finding in severe febrile general diseases or other affec- 
tions in which the movements of the fore-stomachs have been diminished for a con- 
siderable time. 


The mucosa of the fore-stomachs either does not show any 
changes at all, or it appears reddened uniformly or in spots, oc- 
easionally with hemorrhagic spots, if the process has lasted for 
some time. These changes can easily be seen postmortem, since 
the cornified squamous epithelia soon after death become de- 
tached in shreds or adhere to the masses of feed (common post- 
mortem appearance!). One occasionally finds pressure-necrosis 
or hemorrhagic ulcers in the omasum, usually combined with a 
general acute peritonitis. The latter, however, may be present 
without pressure-necrosis of the wall of the omasum. 

In secondary atony the causative underlying disease can 
generally be ascertained on postmortem examination. 


« 


_ Symptoms. In the acute form of the disease one only no- 
tices a diminution of the appetite and thirst; rumination is in- 
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frequent and sluggish and there is a decrease in the energy of 
the rumen movements which are, however, normal in frequency 
(simple indigestion [Eber]). If these symptoms, which are not 
very prominent, are overlooked, and if the animals are not prop- 
erly treated, the clinical picture of the chronic form gradually 
develops. 

The chronic form usually develops very gradually, although 
it may occasionally evolve within a very few days into a charac- 
teristic, clinical picture. The animals from time to time take 
less feed and they generally prefer rough feed; in some cases the 
appetite may be perfectly normal for several hours and even 
for afew days. Thirst is generally diminished, but it may also 
be increased (Bouley, Heu). Here and there the animals lick 
greedily. Rumination is, as a rule, gradually diminished and it 
may also occasionally become suppressed suddenly. As a rule 
rumination only oceurs from time to time; after a longer inter- 
val the masticatory movements are sluggish and reduced in 
number. Belching occurs rarely and it expels fetid gases, be- 
coming more frequent after more pronounced meteorism. Gag- 
ging or vomiting is rare; if the latter does occur, it expels a thin- 
mashy, fetid material. 

The circumference of the abdomen is frequently increased 
on the left side and below, with bloating of the left flank, 
which may even become quite prominent; if, however, there 
- is a continuous lack of appetite, the circumference of the abdo- 
men may be diminished. The rumen is usually larger, even in 
deficient digestion of food, sometimes only moderately filled or 
almost empty; it generally feels hard, rarely fluctuating. The 
upper part of the rumen is filled with gases, so that the con- 
sistency of the solid contents of the rumen can only be ascer- 
tained by strong pressure upon the left flank or by rectal 
palpation, or in smaller animals by simultaneous palpation on 
both sides. Bloating of the rumen usually remains within mod- 
erate limits; it is, however, Subject to considerable variations 
because it increases more or less after the ingestion of feed, 
diminishing again or even entirely disappearing (chronic me- 
teorism). Every improvement of the appetite with an increased 
ingestion of feed promptly leads to an increase of meteorism 
which may become permanent if the gastric movements cease en- 
tirely. The movements of the rumen at first are diminished in- 
considerably in frequency and energy, so that the disturbance 
may easily be overlooked; without proper treatment the move- 
ments of the rumen may cease entirely after a few days. Dis- 
turbances of the movements of the rumen are subject to similar 
variations as meteorism; pressure upon the rumen sometimes 
elicits pain. 

An increased resistance may, according to Detroye, be felt in the abdominal 
eavity in obstruction of the omasum if-the fist suddenly makes firm pressure behind 
the right costal arch; the animals simultaneously emit a dull groan. MHink states 


that the reticulum is tender to pressure when percussion is made over the lower 
posterior portion of the thorax, or to pressure upon the ensiform cartilage. 
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The rumen and intestinal sounds are suppressed, the latter, 
however, are loud and rumbling before the appearance of di- 
arrhea. Defecation is less frequent and is finally obstinately 
suppressed. The feces are peatlike, blackish, their surface shin- 
ing and they contain poorly digested food particles. Excep- 
tionally, that is if the disease has been caused by feeding of 
mashy substances, no disturbances of defecation may be notice- 
able. Sooner or later constipation yields to malodorous diarrhea 
which may be permanent or may alternate with constipation. 
Sometimes mild colics supervene, particularly before diarrhea 
sets in. 

The temperature remains below 40° C. as long as there are 
no complications. The pulse is at first normal as to frequency 
and strength, but becomes rapid and weak later on. The respira- 
tion is more or less accelerated, particularly if bloating exists, 
and expiration is accompanied by groaning and sighing, partic- 
ularly on lying down. ‘There also occurs not uncommonly grat- 
ing of the teeth. In one case Petersen observed a dry cough 
after the disease had existed eight days. 

The sensorium frequently does not manifest any disturb- 
ance for a long time, even if emaciation is already present, ex- 
cept perhaps that the animals are rather sluggish and lie down 
a good deal. Sometimes the patients are somewhat excited and 
show twitching (Petersen). 

In the further course of the disease or with complete lack 
of appetite, the general debility becomes more and more marked 
and the gait becomes staggering. Exceptionally one observes 
in male animals, also in cows, paretic conditions similar to the 
prostration of cows (Wucher) or to parturient paresis (Sticker, 
Schell, Eber). 

In the further course, emaciation and weakness become 
more and more manifest, the eyes sink in, the hair becomes 
harsh, the skin dry and the dental pad, which is dry from the 
start, becomes furrowed with clefts. The secretion of milk de- 
creases and finally stops entirely. 

In secondary atony we are sometimes able to recognize 
symptoms due to the underlying fundamental condition. 


Chronie gastro-intestinal catarrh of cows after calving begins within 
the first week after parturition with sluggishness of the gastric move- 
ments and diminution of appetite; soon marked emaciation, which is 
out of all proportion to the diminution of appetite, becomes noticeable. 
A peculiar sweetish smell emanates from the mouth and pervades 
the whole barn. The milk likewise has a peculiar disagreeable smell. 
The disease lasts several weeks and if not treated properly leads to 
cachexia and death. Inflation of air into the udder leads to speedy 
recovery which may also be caused though not in all cases by the 
administration of certain medicines. Acetone can be demonstrated in 
urine and milk, in the former also acetoacetic acid. 

In young calves the disturbances appear a few days after improper 
feeding (Imminger). The first symptom is violent diarrhea which 
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may last for eight to ten days and may then stop suddenly. The fluid 
feces then become firm and gray and have an intensely fetid odor. As 
soon as scouring stops, the general condition is much disturbed and 
the previously good appetite is suppressed. Then chronic meteorism 
appears either very gradually or on the contrary very rapidly, and 
it is so intense that the rumen becomes much dilated and presses upon 
the rectum (Bitard). As a rule bloating occurs after each feeding and 
lasts six to twenty-four hours. As bloating occurs the animals become 
listless and curve their back. An elevation of temperature also occurs. 
After some time considerable emaciation is observed. 


Course. Aside from acute cases which under proper treat- 
ment and diet end in recovery almost without exception, atony 
which has become chronic has a very variable course, and tem- 
porary improvements alternate with aggravation at variable 
intervals. 

Permanent improvement may be looked for if simultane- 
ously with the appearance of flat, grumous masses of feces, sup- 
posedly coming from the reticulum, the bloating disappears, the 
rumen does no longer contain firm masses, its circumference be- 
comes diminished, its motions become more frequent and more 
energetic, and the groaning and sighing subside. In adult ani- 
mals improvement is very gradual and leads to complete re- 
covery only after four to twenty-five days (Cadéac); how- 
ever, it may be interrupted by a recurrence by improper attend- 
ance on the part of the owner of the animal. Atony due to com- 
pression by the uterus disappears within a few days after caly- 
ing, in favorable cases. If properly treated, calves likewise re- 
cover within a few days (Imminger). 

Unfavorable signs are entire absence of appetite and of the 
motions of the rumen, continuous bloating, constipation resist- 
ing every method of treatment or, on the contrary, continued 
diarrhea, fever or subnormal temperature, marked tenderness 
on pressure of the rumen, continuous sighing, inability to rise, 
a paretic condition, convulsions, cachexia. 

The duration of the disease is from several weeks to several 
months (after Bouley twenty-five to thirty days, after Cadéac 
one to two months, after Dieckerhoff usually many months, 
even one to two years). Sometimes, however, the affection only 
lasts eight to ten days (seen by Eber in cows in advanced 
pregnancy). 


Diagnosis. The clinical symptoms and the frequently help- 
ful history of the case usually permit a diagnosis of atony of 
the fore-stomachs. Severe general diseases which in their 
course also lead to a diminution of the movements of the 
fore-stomachs, are from the start distinguished by fever and 
other prominent symptoms and also by their rapid onset. 
Dilatation of the rumen occurs after excessive feeding of ani- 
mals which were previously healthy. The rumen is consider- 
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ably dilated; if the condition is at all severe, its movement can- 
not be seen at all. Acute bloating could only be confounded 
with those cases of atony of the stomach where there has acci- 
dentally been a higher degree of meteorism. The rapid develop- 
ment of bloating following the ingestion of easily fermenting 
food in large amounts by a previously healthy animal, and the 
complete recovery in the shortest time after proper treatment, 
easily secure the diagnosis of acute meteorism. The forms of 
ehronic bloating not depending upon disease of the fore-stom- 
achs or abomasum (see page 286) are characterized by the fact 
that a collection of gas is the most prominent or even the only 
symptom, while the function of the fore-stomachs suffers only 
during strong bloating; besides all symptoms disappear for the 
time being as soon as the meteorism has been relieved. Acute 
gastro-intestinal catarrh and gastro-intestinal inflammation can 
be differentiated by their usually sudden onset, by fever, by the 
depression in the left flank, and the absence of gas and masses ' 
of feed in the rumen; in gastro-intestinal inflammation, there 
are from the start signs of grave general disturbance present. 
If, however, acute gastro-intestinal catarrh or gastro-intestinal 
inflammation have developed in consequence of atony of the 
fore-stomachs, then the history only can clear up the ease. 

It is usually easy to decide whether primary or secondary 
atony of the fore-stomachs is present if one considers the history 
of the case, the condition of the other organs, and also the 
manner in which the affection is influenced by treatment. 
Gastric atony may be assumed to be due to compression by 
the pregnant uterus, when towards the end of gestation disturb- 
ance of digestion develops gradually without any errors of diet 
and when the uterus is unusually large. Prolapse of the 
omasum into the thorax produces a dull or tympanitic sound 
upon percussion of the lower third of the thorax on one or 
on both sides, while in place of the absent respiratory sound, 
strong peristaltic movements may be heard (Harms); there 
are also occasionally circulatory disturbances such as dila- 
tion of the jugular vein, diminution of the apex sound on one 
side (Liénaux); these are due to compression of the heart. 
In cases of secondary gastric atony one may observe the 
symptoms of chronic disease of the liver, lungs or heart or those 
of subacute or chronic peritonitis. However, frequently the 
seat of the primary affection cannot be recognized in the living 
animal. 

The early recognition of traumatic gastritis which is indeed 
only a special form of secondary gastric atony is very im- 
portant. Aside from the tenderness to pressure of the region 
of the omasum which is frequently present, and the sudden 
onset of obstinate gastric disturbances without any apparent 
cause, which will resist any and every treatment, the appearance 
of spontaneous pains after drugs which stimulate gastric move- 
ments (see page 307) point to a traumatic gastritis. Some- 


296 Atony of the Fore-stomachs. 


times only the further course brings enlightenment, especially 
the subsequent affection of the pericardium, the pleure, the 
lungs and the subcutaneous connective tissue in the sternal 
region. 


Prognosis. This depends primarily upon whether a 
primary or a secondary atony exists, upon the duration of the 
disease and upon the general nutrition of the animal. Primary 
gastric atony can generally be cured by timely treatment and 
proper regulation of diet. The prognosis of secondary atony 
depends upon whether the underlying primary disease is 
eurable or not. Atony due to gestation usually disappears - 
a few days after parturition, but even in this form death may 
occasionally oceur (Eber, Frasch). 

Aside from the last mentioned form of gastric atony, re- 
covery cannot be looked for after the disease has lasted for 
two to three weeks and if the gastric disturbances do not 
yield to prolonged treatment, if constipation has existed several 
days or scouring several weeks, if a paretic condition has set 
in or if symptoms of gastro-intestinal inflammation or of 
peritonitis make their appearance. Then the animals should 
be slaughtered. In tuberculous cows or in animals advanced 
in gestation the prognosis ought to be guarded even in primary 
atony (EHber). 


Treatment. It is of primary importance to regulate the 
diet according to the same principles as were laid down for 
overfilling of the rumen (see page 277). After withholding 
rough feed for one or more days, one feeds for a few days 
only good hay in small quantities and some floury fluids mixed 
with some common salt. Feeding until the animals are satisfied 
and at once after the return of the appetite always brings about 
a considerable relapse of the bad condition. Pasturing has 
a good dietetic effect. Calves do best on boiled milk or boiled 
oatmeal, which should be given in small quantities several times 
a day (Imminger). 

The treatment proper consists preferably in massage of 
the rumen (see page 277). Drugs stimulating motion of the 
rumen (see page 307) are likewise very serviceable and are 
eventually useful for a long time. According to the results of 
Gmeiner and his school, the motions of the rumen may be influ- 
enced favorably by alcohol which is given in fractional doses 
every two hours, in the form of spirits or of arak (cattle, 50’ 
em., goats 20 gm., per dose; arak should not be given to sheep), 
also claret (cattle, 150-250 gm., goats 50-100 gm., sheep 50-150 
gm. per dose). Corn whisky or cherry spirits (100 gm., 50 gm., 
50 gm.) rum (90 gm., 20 gm., 20 gm.). Laxatives should 
only be given in complete constipation, because these drugs have 
no effect upon the motions of the rumen, and if administered 
for some time in large quantities of water, they are liable to 
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increase the disturbance of the stomach. Diarrhea of somewhat 
longer standing ought to be combated by the administration of 
styptics. 

A drug which has proved beneficial is hydrochloric acid 
(one to two tablespoonfuls in a quart of water several times 
daily) ; it does not only stimulate the digestive processes, but 
also hinders to a certain degree the abnormal decomposition 
in the stomach. This is also accomplished by creolin (5 gm. 
three times daily in a bottle of water) which has been recom- 
mended by several observers. The following drugs are also 
to be mentioned in this connection: Common salt and sodium 
bicarbonate aa; sulphate of sodium; artificial Carlsbad salt 
(one to two tablespoonfuls). 

Cases which have not done well under any other mode of 
treatment have sometimes been benefited by the administration 
of large amounts of water directly into the rumen through a 
trochar introduced through the left flank and connected with 
a rubber tube and a funnel. In this manner it is possible to 
introduce up to fifty quarts of water into the rumen of cattle 
within the course of several hours (Deffke); it may be well 
to add 8 to 10.0 gm. of hydrochloric acid or 8 to 15.0 gm. of 
ereolin, lysol, resorcin. However, if there is any obstruction 
of the omasum or an obstruction between the sections of the 
stomach the introduction of such quantities of water acts 
unfavorably (Kngesser). In obstinate cases of obstruction of 
the rumen or reticulum there remains as a means of last resort 
the incision of the rumen (see page 278); after it has been 
made, it is possible to clean out the rumen and then to irrigate 
the obstructed omasum. | 

Jensen relieved puerperal atony of the rumen by insuffla- 
tions of air into the udder. Formerly the customary treatment 
gave good results. Joenk is almost invariably successful by the 
following mixture given in three doses at intervals of eight 
hours: Hxtr. aloes 25-30 gm., Sod. bicarb. 350-400 gm., Sod. 
sulph. 75 em., Rad. gentian 75 gm. 

Imminger was able to get permanently good results in 
young calves by the irrigation of the rumen followed by the 
proper regulation of the diet. . 


Irrigation of the rumen in calves is, according to Imminger, performed as 
follows: A trochar 10 em. long with a canula 8 mm. in diameter is provided with 
a@ rubber tube 1 meter long, carrying on its free end a funnel. The puncture is 
made with the trochar which is then withdrawn and the rubber tube is attached 
to the canula. A 3% warm common salt solution (30 to 35° C.) is allowed to 
run into the rumen until the fluid remains in the funnel. The solution is left in 
the rumen for some time, then the rubber is detached from the canula, but the 
latter is left in place in the rumen. Next the calf, whose hind and front legs 
have been tied together in pairs, is lifted by two or three persons upon its left 
side on two tables, placed side by side, so that there is left an opening of a few 
inches between them which will permit the canula to be in the free space. The 
fluid will at once begin to be voided and this may be assisted by mild pressure 
upon the upper side of the calf. Finally the canula is slowly withdrawn, so that 
all fluid which had been introduced can run out. After the removal of the dirty 
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brown, stinking irrigation water, the rumen is filled a second time, but the fluid 
is now not withdrawn, but is, by proper massage, pressed into the other two sections 
of the fore-stomachs, the abomasum and the small intestines. After the contents of 
the rumen have been diminished in this manner, the canula is removed. The next 
day there is moderate diarrhea with fetid defecation and then recovery takes place. 
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(e) Foreign Bodies in the Fore-stomachs. Corpora aliena 
reticuli, ruminis et omasi. 


(Traumatische Hauben-, Haubenzwerchfellentziindung, Trauma- 
tische Indigestion, Traumatische Pansenlahmung 
[German] [Eser].) 


Occurrence. Foreign bodies and diseases caused by them 
are met with especially frequently in cattle. Particularly 
eattle having female attendants, and cattle of poor owners are 
affected, as these animals have usually the best chance of taking | 
up foreign bodies. Still more frequent are cases in the barns 
of tradesmen and factories where work is done with nails and 
needles (shoemakers, needle makers, iron workers, spinning 
establishments). Sometimes gastric disturbances due to foreign 
bodies appear in a herd in an almost enzootic manner. 


According to Eber’s statistics of 235 correctly reported cases of paresis of 
the rumen (overfilling of the rumen, primary and secondary gastric atony) in cattle, 
17.9% were due to foreign bodies. 


Among other ruminants (goats, sheep, buffaloes) foreign 
bodies are more rare, being comparatively most common in 
goats. 


Etiology. The frequent occurrence of foreign bodies in. 
the fore-stomachs of cattle depends upon the habits of these 
animals to lick all possible objects accessible to them and often 
to swallow them. Besides various objects are found in the 
food containers, particularly in the poorly kept barns of small 
farmers, which have gotten there with the garbage, the sweep- 
ings, ete., or which are derived from the wardrobe of female 
attendants. Such objects are then easily swallowed with the 
feed, the more so since cattle chew their food only very super- 
ficially and coarsely before swallowing. (There is a case on 
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record of a perforated but otherwise complete egg shell being 
found in the rumen of a cow.) Besides, the long papille of the 
tongue projecting posteriorly prevent foreign bodies from 
falling out of the mouth. But even with good care the feed 
may contain foreign bodies such as pieces of wire in pressed 
hay, nails or pieces of wire which may have been derived from 
burned wood and may have been swallowed in the pasture. 

Smaller foreign bodies vary a good deal as to their nature 
and form; most dangerous are those of iron because they are 
not changed by the juices of the fore-stomachs. Needles, pieces 
of wire, nails, blades of knives, pieces of scissors are found most 
commonly; less common and less dangerous are splinters of 
wood, larger pieces of wood, leather, cloth, balls, pieces of 
money and roots. 

Licking of the wall of the barn, pasturing on marshy places 
with the ingestion of marshy or dirty hay often brings sand 
in large quantities into the fore-stomachs and sometimes causes 
extensive disease of cattle, particularly in inundated territories 
(observed by Marconi in buffalo calves and by Miiller and 
Prietsch in cattle). Drinking in shallow bodies of water may 
also cause overfilling of the fore-stomachs with sana. 

Hairballs, which are to be looked upon as foreign bodies, 
occur not uncommonly in the rumen, the omasum, occasionally 
also in the abomasum of cattle and of other ruminants. Hairs or 
woolen fibers which are taken up while licking their own body 
or the bodies of other animals unite with vegetable fibers to 
form spherical or ovoid bodies (Bezoare, egagropili) and he- 
come covered by a brownish, smooth crust formed by mucus 
and salts. Hairballs sometimes attain the size of a fist and 
are most frequently encountered in the stomachs of adult 
cattle, sometimes also in calves and lambs. Eating of wool 
particularly, as well as itching diseases of the skin, give rise 
to the formation of hairballs. In lambs fed with cakes of 
unshelled cotton seed or with very woody beets, feedballs are 
formed by the undigested residues which are similar to hair- 
balls (Moussu). Foodballs are commonly found in the abomasum. 

In the stomach of a still-born calf Schell found several hairballs up to the 


size of a chestnut; Mégnin found hairballs the size of a fist in an eighteen-day-old 
ealf. 


Pathogenesis. Blunt foreign bodies only rarely lead to bad 
consequences for the animals; but these occur when the foreign 
bodies are pressed into the communications between the sections 
of the stomach and intestines or into the pylorus; or when 
they are as large as a nut, so that they prevent free communica- 
tion between the fore-stomachs or between abomasum and intes- 
tines, or if they prevent the motions of the fore-stomachs. In all 
these cases the removal of the feed-mash and of the gases suffers 
more or less and the muscles of the fore-stomachs become 
relaxed (see page 288). Pressure exerted upon the wall of 
the stomachs by heavy foreign ‘bodies may bring about 
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nutritive disturbances on the parts of the affected wall, and 
finally inflammation which may spread to the peritoneum. 

The effect of sharp or pointed bodies depends upon their 
nature, form and length and also upon their location in the 
stomachs. Larger foreign bodies are, in general, less dan- 
gerous than smaller ones, because they do not so easily 
get from the rumen into the reticulum and may remain for 
a long time embedded in the feed-mash in the rumen without 
producing any evil effect. (Bergmann found a kitchen knife 
in the rumen which had been there three months without causing 
any damage.) 

Foreign bodies, as a rule, become wedged into the wall of 
the comparatively small but vigorously contracting reticulum, 
while the rumen, the omasum and the abomasum are rarely in- 
jured. Pointed bodies of inconsiderable length (nails, pieces 
of wire, hairpins), particularly if provided with a head or 
bent over, get more or less deeply into the wall of the stomach, 
but they do not penetrate further. However, long and pointed 
bodies, smooth along their whole extent (such as long nails 
or pieces of wire, darning, embroidery, suturing or tobacco 
needles) will be transported not only to neighboring, but even 
to distant organs by the contractions of the stomachs and 
the diaphragm and by the abdominal pressure (especially 
during parturition and during restraint before an operation) 
or by pressure of the uterus if this is well along in gestation. 
Since perforation usually occurs in that part of the wall of 
the omasum which is directed towards the diaphragm, these 
foreign bodies usually penetrate in the direction of the 
diaphragm or heart. 

Perforation and continuous irritation of the wall of the 
stomach first causes pain, which, however, is fairly acute only 
if the penetration took place more or less rapidly. The injury 
of the wall of the stomach opens the way to the bacteria which 
are contained on the foreign body and in the gastric contents, 
and these microbes then cause inflammation in the neighbor- 
hood of the penetrating wound. Circumscribed inflammation 
usually spreads to the serous covering of the injured section 
of the stomach, even in those ¢ases where the penetrating 
foreign body remained lodged in the wall of the stomach. If 
the foreign body penetrated rapidly, the inflammation has an 
acute character, otherwise it is chronic, but it may also spread 
to the whole of the peritoneum. A perforating foreign body 
may exceptionally injure a larger blood vessel. 

The motions of the fore-stomachs are interfered with both 
by the injury to the gastric wall itself, and also by the acute 
inflammatory process, and later on mechanically by adhesions 
which are formed (Eber’s traumatic paresis of the rumen). 

Cases in which the inflammation does not develop very 
slowly, afford the opportunity for the absorption of bacteria and 
bacterial endotoxins into the circulation; in this manner fever 
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is induced and also leucocytosis through stimulation of the 
bloodmaking organs. In old cases such an absorption may be 
prevented entirely by the fibrous connective tissue around the 
foreign body, which is poor in blood vessels. 


Anatomical Changes. Blunt foreign bodies are, as a rule, 
found either |tmbedded in the feed-mash in the rumen or they 
are wedged into the openings of the stomachs or the pylorus. 
Sand or gravel may become deposited on the internal surface 
of the rumen, more rarely upon the other sections of the 
fore-stomachs. (Wilhelm found 120 pounds of sand in the 
fore-stomachs, the walls of which had become perfectly hard, 
socalled “‘Magenversandung’’ [German] Saburra.) Occasion- 
ally one sees inflammatory changes of the mucosa of the 
fore-stomachs, exceptionally a circumscribed peritonitis (Roe- 
der, Wilhelm). 

Pointed foreign bodies cause changes preferably in the wall 
of the reticulum (traumatic inflammation of the reticulum, 
reticulitis traumatica). On post-mortem examination loss of 
substance, with hyperemia in the neighborhood, small hemor- 
rhages, also purulent inflammation are found, sometimes in 
the mucosa only, at other times in the deeper tissues of the 
gastric wall, or there may be a cicatrix only or a fistulous 
tract surrounded by cicatricial tissue. In other cases the 
foreign body has penetrated further into the wall of the stomach 
or has perforated it, then a circumscribed fibrinous peritonitis 
is found in the immediate neighborhood of the injury, and an 
agglutination or adhesion of the reticulum to the diaphragm 
(traumatic diaphragm-reticulum inflammation) or to the rumen. 
Frequently one will find a fistulous tract in the cicatricial 
adhesions which communicates with the reticulum, or the 
cicatricial tissue includes tough-walled abscesses containing 
usually ill-smelling pus which is occasionally mixed with food 
particles. The fistulous tract usually contains the rusty or 
dark discolored foreign body, but this may also have become 
disintegrated. 

The pointed, long and smooth foreign bodies frequently 
penetrate from their first place of perforation into other organs, 
most frequently towards the heart, more rarely towards the 
lungs, liver, spleen, muscles of the thigh; there are then formed 
cicatricial bands leading to the reticulum, which may be inter- 
rupted by abscesses. In those very rare cases where a foreign 
body has made its way to the outside world, there is formed 
a thick-walled fistulous tract leading from the region of the 
ensiform cartilage to the reticulum. 

Foreign bodies are rarely found in the omasum or aboma- 
sum; they get there from the reticulum and sometimes leave the 
body through the intestines. Exceptionally a foreign body may 
travel over another route and penetrate through the left 
hypochondriac region, through the flank, or through the muscles 
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of the hind leg; the road traveled is then also indicated by 
cicatricial tissue or by a fistulous tract. 

Small hemorrhages at the site of the injury are common 
and the grayish discoloration in the newly formed connective | 
tissue is due to these extravasations. Exceptionally internal 
hemorrhage may be noticed (Kggeling, Brauer, Harms, Holter- 
bach), then the reticulum and the next sections of the stomach, 
also the intestines contain blood coagula. Sometimes we en- 
counter purulent ichorous peritonitis or pleuritis in consequence 
of the breaking of an abscess in the neighborhood of the 
reticulum. General purulent or sero-fibrinous peritonitis may 
also be developed if the gastric wall has been perforated with- 
out the prior formation of sufficient preliminary agglutination 
or adhesion; in such cases bacteria enter the peritoneal cavity 
from the reticulum. Sometimes we find on post-mortem metas- 
tatic foci in the internal organs. 


Symptoms. Blunt foreign bodies sometimes produce an 
atony of the fore-stomachs (chronic dyspepsia) which cannot 
be distinguished from other forms of gastric atony and which 
therefore can only be diagnosticated if the history of the case 
furnishes some data. After the ingestion of sand (socalled 
‘‘Magenversandung’’) or gravel, there are also present symp- 
toms of chronic gastric atony (see page 301), and in some 
eases the wall of the rumen feels as hard as a rock; the sick 
animals constantly make empty masticatory movements, saliva 
dribbles from the mouth, the back is curved and a painful 
groaning is frequently heard (Krichels). The feces sometimes 
contain sand. In eases of sand in the rumen Wucher saw a 
paresis similar to parturient paresis of cows. In severe cases 
the disease leads to exhaustion and sometimes ends fatally 
after two to three weeks, but it often lasts for months. 

The sudden stoppage. of the openings between the fore- 
stomachs or the pylorus by foreign bodies, especially hair or 
food balls, occasionally occurs in calves and lambs and excep- 
tionally in adult cattle. Such stoppage causes bloating which 
appears suddenly and increases rapidly, great restlessness, 
spreading of the front legs, loud groaning, anxious expression, 
later on listlessness, almost complete inability to walk, increase 
of pulse and respiration, even eclamptiform attacks, sometimes 
vomitory movements which may cause the expulsion of the 
obstructing hair or food ball, and may in this way bring about 
a rapid recovery. Nevertheless, young animals usually sueeumb 
in one to two days (Richards saw three to five lambs die daily ~ 
in a herd of 120). 

The penetration of pointed bodies leads to inflammation 
of the stomachs (traumatic gastritis and inflammation of 
the diaphragm) and causes profound gastric disturbances, and 
in those cases which have not developed slowly, symptoms point- 
ing to tenderness of the stomachs and of the diaphragm. 
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The time interval between the ingestion of the foreign body and 
the appearance of the gastric. disturbances is very variable according 
to the nature of the foreign body. Two oxen experimentally received 
some medium sized nails pointed at both ends; they were introduced 
through the esophageal sound. One animal showed symptoms after 
twenty-four hours, the other only after four days (Marek). Koppitz 
inclines to the belief that at least four days elapse on an average between 
the ingestion of a foreign body and the appearance of the gastric disturb- 
ances, because the foreign body, which is usually introduced into the 
rumen, will pass into the reticulum only after this time. If the foreign 
body is accidentally taken up with mashy or fluid feed, it may get directly 
into the reticulum and penetrate into its wall. 


The clinical picture after the ingestion of pointed foreign 
bodies is initiated by sudden disturbances of digestion without 
any apparent cause; in spite of preceding perfectly normal 
condition, the animals will cease to eat and to ruminate. At 
the same time pain becomes manifest. Tne animals betray 
much anxiety in their whole behavior, they do not like to move 
and issue plaintive sounds when lying down, getting up, turning 
rapidly, or in taking a step. Their gait is careful and 
stiff, particularly down hill on steep paths, because these con- 
ditions increase the pressure upon the diaphragm. Pain also 
increases on elevation of the hind legs (Imminger). In some 
eases colicky symptoms become manifest, such as kicking 
towards the abdomen, elevation of the feet, switching the 
tail, ete. Strong pressure upon the region of the ensiform 
cartilage excites pain which may also be present upon per- 
cussion and palpation along the insertion of the diaphragm, 
along the costal arches, but especially towards the ensiform 
eartilage. 

The respiration is superficial and accelerated, the pulse 
rapid and tense. The temperature rises if the foreign body 
penetrates rapidly, otherwise it remains normal. The secretion 
of milk is suppressed. 


The affection begins exceptionally with gagging or vomiting, with 
the expulsion of either blood or food mash through the mouth and 
nose (Miiller, Wilhelm, Sequens, Holterbach). Gagging and vomiting 
are however repeated occasionally. The animals may die in consequence 
of the aspiration of feed-mash into the larynx. Exceptionally fluid 
or coagulated blood is passed per rectum. In a case of Harms the patient 
voided a red coagulum on the second day, which may clearly have been a 
east of the reticulum. Rectal hemorrhage is, however, either transitory or 
may, like vomiting of blood, speedily lead to death (Eggeling, Holter- 
bach). In a case of Eber in which the wall of the rumen at the entrance 
of the esophagus had been perforated by the foreign body, the cow 
fell sick suddenly under the picture of a paralysis of the tongue with 
inability to swallow. It occurs more frequently that traumatic gastritis 
is initiated by the clinical picture of overfilling of the rumen or of 
meteorism. 
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When perforation of the gastric wall has occurred slowly, 
pain is insignificant or absent. In such cases the disturbances 
-of nutrition and the further course of the disease are in general 
identical with those of chronic gastric atony (chronic dyspep- 
gia). Striking aggravations are observed especially after par- 
turition or after transportation, also through the formation of 
new abscesses if the foreign body moves on slowly. Sometimes 
it is possible to demonstrate a circumscribed dullness before or 
behind the posterior boundary of the lung, which is caused by 
an abscess or by granulation tissue. In a cow with traumatic 
inflammation of the abomasum, Wyssmann saw symptoms of 
colic oceurring after feeding. The disturbances of digestion 
which vary from case to case have one feature in common, 
“namely, a high degree of obstinacy. Still, temporary improve- 
ment or aggravation may occur (the latter particularly after 


Fig. 42. Dullness (d) over the region of the reticulum in traumatic 
inflammation of the reticulum and the diaphragm. 


deliveries and transportation). Hmaciation and debility become 
very marked in consequence of digestive disturbances. The pro- 
duction of milk is usually considerably diminished from the start 
or even completely abolished. 

In this protracted course of the disease fever often occurs 
later on. Neidiger found albuminuria in 29 out of 33 cows with 
traumatic gastritis; Schultz & Biber demonstrated neutrophile 
leucocytosis in the circulating blood and these findings in obtsi- 
nate gastric disturbances speak in favor of a traumatic gastritis. 

Complications arise frequently in consequence of the | 
wandering of the foreign body, exceptionally also in animals 
which at first did not show any symptoms at all. Comparatively 
frequent is traumatic pericarditis, occasionally traumatic 
splenitis (according to Wegener in about 14% of cases) or a 
traumatic hepatitis; in both cases the disease is apt to take a 
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peracute course, causing high, continuous fever (40.5-41.5°C.) 
with very rapid pulse and marked debility. Disease of liver or 
spleen is recognized only by enlargement of these organs and 
sensitiveness to pressure. The cases of traumatic splenitis and 
hepatitis, occasionally those of simple traumatic gastritis, may 
be complicated by general acute or chronic peritonitis, in other 
eases by traumatic pneumonia or pleurisy. Sometimes the scene 
is closed by a general infection with septicemia or pyemia, some- 
times again the bacteria are carried along and deposited in dis- 
tant organs, for instance, the joints where they then produce 
local inflammatory processes. 

Finally a more or less painful swelling of doughy or firm 
consistency develops in rare cases in the region of the ensiform 
eartilage, behind the left elbow or in the left region of the 
lower ribs, exceptionally also on more distantly situated places 
of the body, which breaks open after a time and discharges 
pus or rather an ill-smelling ichorous fluid mixed with feed 
material through the opening, and sometimes the foreign body 
is also discharged through this opening. The fistula so formed 
later on sometimes discharges particles of masticated food 
from the stomach and closes only gradually. It may close after 
weeks and months and lead to final complete recovery; or a 
cachectic condition may develop gradually, in consequence of 
gastric disturbances and extensive adhesions, which finally leads 
to death. 


Course. Obstruction of the gastric openings caused by dull 
bodies is of short duration and either ends in recovery within 
a few days, that is, if the foreign body is removed either by 
vomiting or by returning into the interior of the stomach, or 
death rapidly follows if the obstruction persists. Chronic 
gastric atony due to dull foreign bodies usually lasts for weeks 
and months; in the meantime the animals become more or less 
emaciated or they die within nine to seventeen days if the 
stomachs are filled with sand or similar material (Krichels). 

The inflammation which is caused by pointed or sharp 
foreign bodies subsides within a few days or weeks if the gastric 
wall has been only injured but not perforated, or there may 
_be established chronic gastric disturbances which are due to 
adhesions. If, however, the pointed foreign body has perforated 
the stomach wall, complete recovery may occur in rare instances 
if this foreign body slips back into the fore-stomachs or if it 
pushes itself into the outside world; nevertheless, as a rule 
the animal exhibits gastric disturbances until death occurs. 
In certain cases a shorter or longer period of improvement is 
followed by an aggravation because the foreign body which 
has slipped back into the stomach again penetrated into the 
gastric wall. Such variations in the picture of the disease may 
occur repeatedly. The possibility of recovery seems to be 


excluded when symptoms appear pointing to inflammation of 
Vol, 2—20 
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the neighboring organs. A fatal issue may take place within 
a few days if the foreign body penetrates rapidly, but 
the disease usually lasts for weeks and months. 

The appearance of complications has always a bad prog- 
nostic meaning. Fever likewise is an important factor and 
a long continued elevation of temperature points to progressive 
deeply penetrating inflammatory processes. 


Diagnosis. The exact origin of gastric disturbances due 
to dull foreign bodies can only be surmised from the history 
of the case, although sudden bloating excites suspicion as to 
hair and food balls in the stomach, particularly if the animals 
have recently shown strong inclination to licking. Exceptionally 
the correct diagnosis can be made if the foreign bodies are 
found in vomited material or in the feces. Lodgment of hair — 
balls in the cardia of calves may be assumed, according to 
Schauber, if bloating does not yield after the administration 
of tincture of veratrum (30 to 40 gm. three times daily). 

The clinical picture of gastritis and peritonitis due to 
pointed and sharp foreign bodies, is characterized by the fol- 
lowing symptoms: The sudden appearance of severe, obstinate 
and changing digestive disturbances without demonstrable 
cause; frequently more or less bulging of the left flank, retarded 
or feeble motions of the rumen, spontaneous expressions of pain, 
~ especially in the recumbent position, on making short turns, on 
going down-hill, during activity of the abdominal wall, after 
the posterior part of the body has been raised, which will aggra- 
vate the condition, sensitiveness to pressure in the region of the 
reticulum, unusual acceleration of the heart action after brief 
motion; rapid emaciation. None of these symptoms can be 
accepted as pathognomic, if isolated, except the accidental ap- 
pearance of the foreign body beneath the skin. Careful sys- 
tematic and repeated examination and observation of the com- 
plicated clinical picture usually make possible a positive or at 
least a probable diagnosis. In other cases the advent of com- 
plications (pericarditis, pleuropneumonia, peritonitis, splenitis, 
hepatitis) in the later course, often indicates the correct diag- 
nosis. 

In consideration of the difficulties in establishing the diag- 
nosis, certain auxiliary means should be applied in suitable 
eases. First of all an exploratory abdominal puncture behind 
the ensiform cartilage, between umbilicus and milk vein, usually 
yields, according to Sallinger, a serous exudate during the 
initial stage. According to the experience of the authors, it can 
afford valuable information in more advanced cases with cir- 
cumseribed areas of dullness, by revealing the presence of 
ichorous exudate. The presence of neutrophile leucocytes in 
the blood, in general suggests suppuration, but in the presence 
of obstinate digestive disturbances it indicates traumatic gas- 
tritis, if no other cause has been found for the leucocytosis. 
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In cases which develop very slowly, and in encapsulated abscess, 
leucocytosis may be entirely absent. In agreement with Johne’s 
suggestion, many authors (Eber, Holterbach, and others) rec- 
ommend remedies which stimulate contractions of the stomach, 
like Tartar. emet. (8-10 gm.), Hseridine tartrat. (0.2 gm. subcut.), 
Veratrin. sulph. (0.10-0.15 gm. subeut.) Arecoline hydrobrom. 
and Veratrine sulph. (alternately 0.1 gm. of each in tablets, by 
mouth) ; also Arecovetrol and Antiparesin (see page 277). The 
following symptoms are considered as pointing conclusively to 
the presence of traumatic gastritis; spontaneous manifestations 
of pain (moaning, stepping about restlessly), increase of diges- 
tive disturbances, aggravation of the general condition. The 
want of appetite, absence of rumination and of the motions of 
the rumen are also believed to be diagnostic without other signs 
being present, when they occur in response to these remedies. 
But this method is not absolutely reliable. The disappearance 
of manifestations of pain with transitory improvement after 
the administration of the remedies mentioned may be noted in 
old cases of traumatic gastritis in consequence of increased 
contractions of the stomach, if no extensive adhesions exist and 
no abscess is present. On the other hand, these remedies may 
cause pain in healthy cattle and may diminish the appetite for 
a few hours. They are therefore useful in the diagnosis of 
eases which have not not yet become chronic, in which the more 
vigorous contractions of the stomach may irritate the nerve 
endings which have become sensitive in consequence of the acute 
or subacute circumscribed peritonitis, and they may also cause 
the foreign body to move forward. These measures should be 
reserved for special cases, as they may easily lead to a lasting 
aggravation of the traumatic gastritis and thereby prevent a 
eure which might be possible otherwise. Bass condemns the 
employment of the remedies mentioned as unjustified. 

In differential diagnosis certain cases of overfilling of 
the rumen, acute bloating and atony of the fore-stomachs due 
to other causes are to be considered. The important points 
in differential diagnosis have already been mentioned (see 
pages 276, 282, 287). General acute peritonitis and gastritis 
take an acute course with high fever, and grave general disturb- 
ances; there are, however, cases in which even these affections 
cannot be absolutely excluded. Tuberculosis of the lungs can 
be excluded if certain physical signs which may possibly point 
to it, are only found in the posterior and lower portions of 
the thorax, and perhaps only on one side, and if gastric dis- 
turbances have preceded the preliminary affection. Sometimes 
the tuberculin test may decide the question. Tuberculosis of 
the mediastinal glands can easily be distinguished from 
traumatic gastritis-—A complicating pericarditis, pneumonia 
or pleurisy might be confounded with tuberculosis. However, 
secondary complications of traumatic gastritis are preceded by 
gastric disturbances, and later they remain in the foreground 
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of the clinical picture. However, all circumstances must be 
considered in each case and the possibility of tuberculosis must 
be kept in mind. 


Prognosis. It is always necessary to be cautious in making 
a prognosis, because the termination of the disease can never 
be predicted. In general the prognosis is unfavorable in the 
majority of cases, aside from the rather frequent instances with 
slight symptoms which cannot be differentiated positively from 
other, less dangerous affections of the digestive organs. When 
complications have made their appearance, recovery is quite 
improbable. 


Treatment. The removal of blunt foreign bodies may be 
brought about by the same treatment that is recommended for 
overfilling of the rumen (page 277). In case the rumen is filled 
with sand, laxatives may act well, especially castor oil (500-1000 
gm.) with large quantities of a mucilaginous decoction to which 
rhizoma of veratrum (10-20 gm.) may be added; the latter may 
be given alone, later on (Poetting). <A heifer ill with indiges- 
tion after having swallowed a piece of rope to which a piece of 
wood was attached, recovered, according to Meyer, after the 
administration of a laxative together with Rhizoma veratri. In 
sandy rumen, treatment is, however, often unsuccessful. Occlu- 
sion of the gastric openings is sometimes relieved by remedies 
- which stimulate the motions of the rumen; but in most cases 
incision into the rumen is required. 

In digestive disturbances produced by pointed foreign 
bodies, treatment appears promising in cases which are not far 
advanced and are free from complications, as is suggested by 
recent reports of recoveries (Arnold, 90%; Blendinger, 97% ; 
Nordstroem, 80%), although these cases probably include some 
that were not of traumatic origin, because of diagnostic diffieul- 
ties. Wenger advocates early killing in cases in which the diag- 
nosis is established. The treatment consists in raising the fore 
part of the body for a period of three, six or eight weeks, letting 
the animals fast for one or two days, and then administering 
easily digested lukewarm drinks which contain gruel; these are 
to be given three or four times daily (Arnold recommends boiled 
or scalded oatmeal with one-third linseed meal; Blendinger a 
soup of bread, boiled grains, linseed, etc.). Coarse food should 
be withheld for one or two weeks and then be given in gradually 
increasing amounts. Only in case of necessity a handful of hay 
or of other coarse food is given in addition to the liquid food. 
The eating of bedding or of hay from the mangers of neighbor- 
ing animals is prevented by a suitable muzzle which does not 
interfere with rumination, or by isolating the patient. Undue 
pain is relieved by 30-40 gm. of tincture of opium; constipation 
or tenesmus are treated with a few doses of sulphate of sodium 
(Blendinger). In general, laxatives are considered as useless 
and even injurious. 
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The elevation of the foreparts of the body may, according to Sallinger, be 
accomplished by constructing a bridge 30 em. high, supplied with cross boards 
and slanting backwards, or a plank or door resting on a thick piece of lumber 
(Arnold). Nordstroem employs a footstool, Blendinger constructs a solid, dry and 
even inclined plane, by means of used sheep bedding. In this case a muzzle is 
needless because cattle do not eat the straw of sheep bedding. 


An operation for the removal of the foreign body may be 
considered in| special cases. An incision into the rumen has 
been performed successfully in the presence of dull foreign 
bodies (Scherg, Sporer). The incision of the rumen should 
always be tried in the milder cases and in those not particularly 
far advanced since the animal may still be slaughtered even if 
the operation is not a success. However, in long-existing and 
very grave cases this operation is no longer to be recommended 
since it will, under these circumstances, not lead to recovery. 
In some eases the operative treatment of abscesses in the neigh- 
borhood of the fore-stomachs has to be considered (Moussu). 


The removal of foreign bodies through an incision into the rumen was first 
proposed by Obich and it was practiced later on by Meyer for the cure of traumatic 
pericarditis. The operation is performed by making an incision into the left flank 
of the standing animal (see page 278). The hand is then introduced through the 
operation wound and guided towards the opening between rumen and reticulum, 
situated to the right and below. If the foreign body is found it is extracted. 
Obich was successful in four out of thirteen cases and Meyer caused in one case 
the disappearance of the pericardial symptoms which were already developing. 


Schoberl’s massage method of removing a foreign body which 
had penetrated into the gastric wall, consists in placing the animal 
on its back. The operator then stands next to the animal on a chair 
and with one foot placed upon the ensiform cartilage he pushes upon 
it; six to ten times is usually sufficient. It is claimed that in only 
two out of sixty animals so treated did the foreign body fail to slip 
into the reticulum. Considering the fact that a sudden increase of 
intra-abdominal pressure may favor the penetration of the foreign 
body into one of the neighboring organs, the procedure of Schoberl 
appears to be not without danger in many eases, in spite of the fact 
that Schdberl and also Estor claim to have had such good success. The 
numerous reported recoveries admit of the probability that the procedure 
has also been employed in many cases which were not traumatic gastritis. 


Prophylaxis. The number of cases of gastric disturbances 
due to foreign bodies may be considerably diminished by proper 
instruction of owners and attendants of animals. Harms 
recommends the construction of a sink-hole at the end of the 
erib for the reception of foreign bodies. Rust recommends for 
neighborhoods where hay frequently contains iron foreign 
bodies that the chaff cutter should be supplied with a magnet 
which removes iron particles. The swallowing of hair and wool 
may be prevented by curing the habit of greedy licking or 
the itching skin affections, by constant supervision of the ani- 
mals, and by separating the lambs from the ewes. 
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Other Inflammatory Diseases of the Fore-stomachs. (Ruminitis 
Reticulitis, Omasitis.) Aside from traumatic gastritis, primary in- 
flammation of the fore-stomachs is very rare as, for instance, after the 
ingestion of hot liquids (distillers mash), irritating plants or caustic 
drugs, also under the influence of an external traumatic injury acting 
upon the fore-stomachs. Dieckerhoff saw in three head of cattle a 
diphtheritic inflammation of the fore-stomachs and of the esophagus; 
since the diphtheritic foci looked very similar to trichophyton infection 
in cattle, the observer considered it possible that the affected animals 
might have ingested the mould by licking animals affected with this 
skin disease. In rare cases diphtheritic necrotic masses of roundish 
outlines are found in the rumen, in the reticulum or the omasum, also 
possibly in the abomasum, which have a diameter of 1 to 7 em. After 
the shedding of the dead parts, the individual leaves of the manyplies 
have a fenestrated appearance or their margins become irregular in 
outline. The crusts have been seen up to 2 em. thick, dry, fissured and 
dark gray ; they sometimes possess a central area of softening. Complete 
healing may occur in these cases with the formation of radiating 
cicatrices in the rumen and with permanent fenestration of the leaves 
of the omasum. The cause of these necrotic processes is probably a 
superficial invasion by the bacillus necrophorus. Superficial injuries 
may be caused also by the ingestion of sand and may lead to enzooties 
of the disease (Miessner). 

The inflammation of the fore-stomachs is usually a secondary affec- 
tion, appearing during the course of certain infectious diseases (foot- 
and-mouth disease, rinderpest, malignant catarrhal fever, sheep pox) ; 
also after gastric atony (see page 288) or overfilling of the rumen 
(see page 273). Tuberculous ulcers in the omasum have been described 
by Johne and Weiser. 

The symptoms of inflammation of the fore-stomachs are very similar 
to those of gastric atony, but with that difference that repeated vomiting 
occurs; there is a diffuse tenderness of the fore-stomachs, and from 
the start a moderate fever. The rumen does not feel hard as in eases 
of atony. Appetite and rumination are suppressed partially, or often 
entirely, while thirst is increased. If there is a concomitant inflamma- 
tion of the esophagus there is difficulty in deglutition. | 

In the majority of cases the animals recover within eight to ten 
days. But if the inflammation has penetrated more deeply, there is 
diarrhea; the pulse-beat rises to from 80 to 100 and the animals succumb 
after two to three weeks from exhaustion or peritonitis. 

The treatment is similar to that in atony of the fore-stomachs 
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(see page 287); it is, however, not very promising in inflammations 
which penetrate more deeply or in those of the diphtheritic type. 


Literature. Bunge, D. t. W., 1895, 173.—Dieckerhoff, Spec. Path., 1892, IT, 
105.—Goretowsky, Ueber die necrot. Schorfe in d., Vormaegen des Rindes, Diss., 
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712) (Reyv.).—Uhlich,’S. B. 1881, 62.—Miessner, A. f. Tk., 1911, XXXVII, 315 
(literature).—Reinhardt & Hofherr, B. t. W., 1911, 533. 


8, Acute Catarrh of the Stomach. Catarrhus venitriculi acutus. 


(Gastricismus, Gastrosis, Status gastricus, Dyspepsia acuta, 
Febris gastrica.) 


Etiology. Acute catarrh of the stomach, including catarrh 
of the abomasum in ruminants, occurs either as a primary affec- 
tion per se or as a secondary complication due to other organic 
diseases or as part of the picture in the course of general 
diseases. 

The most common cause of primary catarrh of the stomach 
lies without doubt in errors of diet, if an otherwise unimpeach- 
able food material gets into the stomach without the proper 
preparation, in improper quantities or at irregular intervals. 
Starved animals go greedily for feed and try to satisfy their 
hunger rapidly; they do not masticate properly and do not 
mix the food sufficiently with saliva, hence the feed enters the 
stomach insufficiently broken up, in coarse masses and half dry. 
This irritates the gastric mucosa mechanically and the digestion 
of the food is insufficient. For these reasons dogs and swine 
are more often affected than horses; gastric catarrh is particu- 
larly common in animals which are fed only once a day. In 
cattle, however, the excessive ingestion of water, especially in 
summer, may cause catarrh of the abomasum. 

Irregularity in feeding has likewise a detrimental effect, 
not only because the animals feed too greedily after starvation, 
but also because a stomach used to periodical function will 
easily become disturbed in the secretion of the gastric juice, 
if food is not forthcoming regularly. For this reason livery 
stable horses, which cannot always be fed regularly, suffer 
frequently from the disease. 

Disturbances in mastication may indirectly cause gastric 
catarrh; this occurs in tenderness of the gums during the 
change of the teeth, in anomalies of the teeth, such as are seen 
frequently in horses, in wolf-teeth, in the different types of 
stomatitis with a profuse secretion of a subsequently decom- 
posing saliva. All these factors may be detrimental to the 
gastric mucosa. Disturbances of rumination exert a harmful 
influence upon the function of the abomasum in ruminants. 

Overloading of the stomach with large quantities of food 
which is otherwise unobjectionable occurs preferably in 
carnivora and hogs, because these animals are often too greedy 
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in the ingestion of food. But horses likewise suffer from this 
disease if, after rather poor dry feed, they immediately receive 
larger amounts of palatable fresh feed, or if they can pasture 
at random in luxuriant clover or alfalfa fields, or if horses 
which have gotten loose in their barn can get into the feed 
supplies and can there eat as much as they want. In such eases 
the feed mash ferments and the gastric mucosa is irritated by 
butyric, lactic and acetic acid. ‘In ruminants catarrh of the 
abomasum occurs through the same irritation. Starving for long 
periods likewise leads to catarrh. Andral and Gavaret have 
found catarrhal changes upon postmortem examination of 
starved dogs. 

Improper condition of the feed may also lead to catarrh 
of the stomach, as, for instance, the ingestion of too cold or 
too hot food, such as hot distillers’ mash, frozen potatoes or 
beets, frosted grass, ice cold water. Hot medicinal administra- 
tions may have a similar effect. 

Spoiled feed is still more harmful, especially if given 
exclusively or mixed with comparatively little good feed. 
Spoiled feeds are mouldy, sloppy, marsh-hay, mouldy cereals, 
moist decaying straw, intensely fermenting green feed, rotten 
potatoes and beets, decomposed rancid milk, fermenting old 
garbage, ete., and dirty foul stagnant water. 

A catarrh of the stomach which is more or less severe 
may also be brought about if the feed contains acrid and 
irritating plants or food stuffs which are strongly seasoned or 
mixed with fragments of bone. Acrid and cauterizing drugs 
have a similar effect if given in a large single dose or if ad- 
ministered repeatedly in smaller doses, for instance, the drastic 
laxatives, tartar emetic, calomel, arsenic, acids and alkalies, ete. 

Food of improper composition often leads to eatarrh of 
the stomach in cattle, for instance, overfeeding with distillers’ 
mash, germinated malt, beets and bran, potatoes, household 
garbage, factory remnants, leaves, bulbs. Exclusive feeding on 
straw likewise is often followed by gastric catarrh. Similar 
errors of diet in horses are more rarely observed, but they 
occur if these animals are fed with corn, rye, bran, crushed 
grain, and leguminose, without giving them time to adapt them- 
selves to such food stuffs. Very young oats and insufficiently 
dried hay are usually also detrimental. Hogs suffer particu- 
larly if fed too much kitchen garbage. Foreign bodies in the 
feed are rarely of importance. 

One must look for an infection if the gastric catarrh ap- 
pears simultaneously among several animals without any ap- 
parent cause and with febrile symptoms. This type is most 
commonly seen in horses; its cause, however is not as yet known. 

Animal parasites may likewise cause catarrh of the stomach 
if present in larger numbers. 

Of external factors over-exertion may bring about catarrh 
of the stomach, partly in consequence of congestion of the 


Pathogenesis. 313 


peripheral blood vessels, partly if by reflex irritation the 
stomach is prevented from discharging its contents. 

Sustmann describes a condition which he calls periodical 
want of appetite (weariness of food) which is found in saddle- 
and draft-horses, and occurs in several horses in the same barn 
at the same time or in succession, if they are obliged to undergo 
undue exertion, e. g., military horses when they are changed 
from track-work to outside work, to manceuvers and other hard 
exertion. Fiery young animals are affected particularly. 

The different noxious factors do not always influence 
animals in the same way; they are frequently borne without 
harm and particularly in animals which are not so well attended 
and consequently more hardened. This individual variability 
in resistance must be considered, and the same method of feed- 
ing may be harmful to some individual animals and perfeetly 
harmless to others. 

secondary acute catarrh of the stomach frequently ac- 
companies acute infectious diseases and quite commonly con- 
stitutes their earliest manifestation. It is also seen in chronic 
exhausting diseases such as chronic diseases of the heart, lung, 
and liver, where venous congestion leads to catarrh of the 
stomach. Catarrh of the abomasum is a frequent complication 
of disease of the fore-stomachs in ruminants. 


Pathogenesis. Some of the causes mentioned (over-exer- 
tion, overloading the stomach, debilitating and infectious dis- 
eases, etc.) produce a reflex irritation of the gastric mucous 
membrane by way of the sympathetic nerves or directly, which 
suppresses the contractions of the stomach and the secretion of 
the gastric juice; the appetite is diminished by irritation of 
the vagus endings in the stomach, while catarrhal or inflamma- 
tory changes in the mucosa do not make their appearance for a 
time, or not at all. These disturbances are purely functional 
and therefore do not belong to gastric catarrh, but clinically 
they cannot be separated from it because motor and secretory 
gastric disturbances are usual also in the course of true gastric 
eatarrh. 

In most cases the gastric mucosa suffers mechanical, chem- 
ical or thermic irritation which produces hyperemia and more 
or less extensive migration of leucocytes into the tissue of the 
mucous membrane, in part also into the gastric cavity; there is 
further a discharge of an albuminous fluid into the stomach, 
with increased secretion of mucus and diminution or suppres- 
sion of the gastric juice. At the same time the gastric move- 
ments are impeded mechanically by excessive quantities of food, 
by coarse, dry or very cold foodstuffs, particularly by various 
products of disintegration which are ingested with the food or 
develop in it later; these in their turn further interfere with 
the production of the gastric juice. The irritation of the gastric 
mucosa, or the distension of the walls of the stomach produce 
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eructations and, in certain species, they irritate the vomiting 
center, giving rise to gagging and vomiting. 

Since the foodstuffs are often masticated insufficiently, and 
therefore the gastric juice cannot act upon them readily, and 
owing to the presence, moreover, of secretory and motor-dis- 
turbances, the contents of the stomach soon disintegrate with 
free formation of carbonic acid, acetic, lactic, butyric acids, and 
various other products which irritate the mucous membrane 
and may even exert a toxic action. Spoiled feed contains such 
substances at the time when it is eaten. When the chyme has 
been propelled into the intestine, it is apt to cause intestinal 
eatarrh. The transportation of the gastric contents into the 
intestine takes place only at very long intervals and, on this 
account, peristaltic motions become less as long as intestinal 
catarrh does not supervene. 

Substances which give rise to fever (bacterial endotoxins, 
certain split proteins) are absorbed into the general circulation 
only after the ingestion of greatly spoiled foodstuffs, or in case 
of excessive disintegration of the gastric contents, also in in- 
fectious catarrh of the gastric mucous membrane. 


Anatomical Changes. Intense reddening, serous infiltra- 
tion, loosening of the tissues of the mucosa, the presence of an 
abundant tenacious, glairy, sometimes more or less purulent 
mucus are the most marked anatomical changes. The mucosa 
is thrown into thick ruge, which show reddening on their free 
margins, or even more extensively, and also occasional small 
hemorrhages and superficial erosions. These changes are most 
marked at the pylorus. 


Symptoms. The most important symptom in catarrh of the 
stomach in all animals is a decrease of appetite, and often its 
entire suppression. The animals approach the feed offered 
without appetite, they eat little and slowly, soon stop or they 
refuse the ingestion of food entirely. Sometimes the animal 
greedily licks unpalatable, undigestible, bitter, repulsive mate- 
rials, or they accept only. certain kinds of food. Frequently 
the appetite is changeable; some meals are taken in a normal 
manner, then again there is an entire absence of appetite. 
Thirst is either diminished, or on the contrary increased, par- 
ticularly if vomiting exists; some animals take only fresh cool 
water, others again stale water or water contaminated by 
manure. 

Another common symptom is dullness of the sensorium. 
The animals are indifferent to their surroundings, are feeble, 
apathic, stand or lie quietly in one place, do not like to move 
and rapidly tire at work. 

The temperature is either quite normal, or perhaps there is 
a very insignificant elevation; the surface heat is distributed 
unequally. Cases which set in with high fever are rare, and 
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even in these the fever subsides rapidly provided there are no 
complications. 

The other symptoms vary more or less according to the 
various species of animals. 

In the horse one frequently observes gaping, the animals 
lick iron and other cool objects and nibble on the walls. (These 
-abnormal desires are probably due to abnormal stimuli upon 
the terminal nerve fibers of the pneumogastric nerve.) There 
is occasionally belching or even vomiting, especially if the feed 
had contained intensely irritating substances; such rare symp- 
toms are however commonly seen more in dilatation or grave in- 
flammation of the stomach. The intestinal movements are re- 
tarded, intestinal sounds become less frequent, defecation is 
retarded, the feces often are discharged as small dry balls cov- 
ered with a shiny coating and they contain undigested food 
particles. The amount of urine is, as a rule, diminished. Since 
eatarrh often extends to the duodenum there is frequently an 
icteric discoloration of the mucose. 

Cattle appear markedly feeble; they stand with their backs 
eurved, draw back from the crib, the skin is coarse, the ears 
are dropped and exceptionally they present the symptoms of 
dull abdominal pain. Detroye states that in exceptional cases 
there are signs of agitation. The muzzle appears moist, but if 
rubbed dry it takes a longer time until it becomes again covered 
with drops of moisture. The conjunctive are usually reddened 
and frequently show an icteric discoloration. The pulse is ac- 
eelerated, small, in grave cases it cannot be felt at all. The 
secretion of milk suddenly becomes decreased to one half 
and becomes entirely suppressed in the further course. 

Rumination is sluggish, infrequent, irregular or entirely 
absent. Disagreeable fetid gases smelling, according to some 
observers, like onions are expelled by belching. The region of 
the left flank appears either deeply depressed or somewhat more 
tense, but without being bloated; however, there is occasionally 
some bloating of the rumen in the later course of the disease, 
because somewhat more deeply penetrating catarrhs produce 
atony of the fore-stomachs. The motions of the rumen are some- 
what less frequent, less energetic, but they are normal as soon 
as the rumen is full (Harms). Under the right costal arch, in 
the region of the abomasum, there is tenderness on pressure. 
Defecation occurs less frequently than under normal conditions; 
the feces are dry, dark in color, cylindrical, and they are alka- 
line in reaction (Harms), sometimes covered with a crust and 
containing coarse, undigested parts of feed. If extensive intes- 
tinal catarrh follows upon catarrh of the abomasum, there exists 
diarrhea. 

a sheep and goats the symptoms are similar to those in 
cattle. 

In carnivora vomiting is one of the most important symp- 
toms and it is absent only in very mild cases. After over- 
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loading their stomachs, these animals vomit the ingested feed 
in large quantities mixed with saliva; after this their condition 
improves markedly, and they recover soon. In other cases vom- 
iting only occurs directly after the ingestion of food and water, 
rarely independently of it; in these cases the vomited matter 
consists frequently of only tenacious, glairy slime, possibly 
mixed with streaks of blood; if the vomiting occurs very fre- 
quently bile is also present and the masses are tinged with 
ereen. 

; The tongue is coated and dry, the smell from the mouth 
is occasionally repulsive, thirst is increased as a rule, the 
region of the stomach under the left costal arch or behind 
the ensiform cartilage is tender to pressure. Defecation is 
retarded, at first dry, later on soft and fetid; on standing the 
urine forms a deposit of urates (sedimentum lateritium). 

In hogs the disease takes a course similar to that in car- 
nivora. The sick animals drop their tails straight down, burrow 
under their straw and drink much water. 

In rabbits one observes, aside from the lack of appetite, 
abnormal desires like licking and chewing of the walls, inges- 
tion of wet straw or manure, occasionally also vomiting. The 
abdomen appears somewhat bloated and is tender to pressure. 
Defecation is retarded, the feces are dry and dark in color, 
and diarrhea occurs sometimes in the further course. There is 
sometimes also an icteric discoloration of the conjunctive 
(Braun). 


Course and Prognosis. Primary acute catarrh of the stom- 
ach usually runs its course in a few days, at the utmost in 1 to 2 
weeks, and ends in complete recovery. However it is not advis- 
able to make an absolutely favorable prognosis from the start, 
because catarrh may lead to gastritis and it may frequently be 
followed by catarrh of the intestines, which is of considerable 
importance in young and also in very old animals. Moreover 
ecatarrh may become chronic and consequently more obstinate. 

The importance of secondary acute catarrh depends chiefly 
upon the nature of the underlying primary affection and it in- 
fluences the latter unfavorably. 


Diagnosis. Primary acute gastric catarrh can easily be 
recognized since the history of the case frequently furnishes 
sufficient data. It is however somewhat difficult to decide 
whether catarrh is confined exclusively to the stomach or 
whether it has already extended to the intestines. The signs 
which are of significance in the differential diagnosis will be 
fully considered under intestinal catarrh, but it ought to be 
pointed out here that gastric catarrh as a rule is accompanied 
by eatarrh of the duodenum, which manifests itself in an icteric 
discoloration of the mucous membranes. Abdominal pain which 
can occasionally be observed points to a simultaneous eatarrh of 
the intestines. Gastric catarrh is frequently accompanied by 
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a similar affection of the intestines and in this case the disease 
develops into a gastro-intestinal catarrh, and it is then difficult 
to analyze the observable symptoms for differentiation. Intes- 
tinal sounds, the condition of the feces, and the presence or 
absence of icterus may however furnish enlightenment. 

In ruminants it is often difficult to distinguish gastric 
eatarrh from affections of the fore-stomachs, because the latter 
make it impossible to recognize whether the abomasum is intact 
or not, and affections of the fore-stomachs may be followed by 
disease of the abomasum. If there is localized tenderness upon 
pressure in the region of the former and an icteric dis- 
coloration of the conjunctive, if the left flank is fallen in or at 
least the rumen not full, and if further the movements of the 
rumen are not markedly diminished, catarrh of the abomasum 
may be assumed to exist. Sometimes a history of errors in 
diet will furnish valuable data. 

The gastritis is distinguished from simple catarrh by the 
greater intensity of the affection and its symptoms, by the great 
prostration, by the frequent and weak pulse; traumatic gastri- 
tis of cattle can be recognized by a distinct tenderness upon 
pressure in the neighborhood of the omasum. 


Treatment. The first object of treatment is a proper con- 
sideration of the affected gastric mucosa in order to protect it 
against further injury. It is therefore advantageous, particu- 
larly in overfilling of the stomach, to starve the animals for a 
few days or to give them very little of an easily digestible food. 
Herbivora may have a little fresh green feed, bulbous plants, 
oat straw, thin-fluid salted meal or bran, or oat-meal, barley- 
meal, linseed-cakes; hogs may be given barley-corn or sago- 
soup, oat-meal with some fat and salt, scraped meat; valuable 
dogs may have meat-peptone as a broth in tablespoonful doses, 
somatose (1-3 teaspoonfuls rubbed up with broth); plasmon 
boiled and added in tablespoonful doses to soups or milk; robo- 
rat (2-4 tablespoons in feed or soup), tropon (like the former). 
The ingestion of water must be restricted as much as possible. 
In ruminants, however, abundant drinking water is frequently 
beneficial; to stimulate thirst the animals may be permitted to 
lick salt or they may receive mealy mashes which are strongly 
salted. It is proper to let the animals rest, while giving them 
moderate exercise in the open air; later, exercise and work are 
increased gradually. Only in this manner is it possible to re- 
lieve the periodical anorexia in horses (weariness of food) and 
to prevent it by avoiding over-exertion and by accustoming the 
animals gradually to harder exertions. 

In overloading of the stomach in hogs and carnivora the 
use of emetics is indicated. The best drug is hydrochlorate of 
apomorphine (for dogs 0.005-0.01 gm.; for cats 0.002-0.005 gm.) 
or veratrine (for hogs 0.003 gm.)—injected subcutaneously. Less 
advisable is the administration per mouth as for instance root 
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of ipecacuanha (for hogs 2-3 gm.; for dogs 0.5-2.0 gm. or rhiz. © 
veratri albi (0.5-2.0 or 0.05-0.2 gm.). Hogs may also be treated 
by a rectal injection of the decoctum veratri (2.0 to 50). Fre- 
quently the introduction of warm water or warm salt solution 
into the stomach will cause vomiting. 

Washing out of the stomach (gastric lavage), may easily 
be practiced in carnivora and even in horses and young pigs 
and it is to be recommended in over-loading of the stomach. 

In horses and cattle one should attempt to empty the stom- 
ach contents into the intestines by the administration of mild 
laxatives such as salts, tartar emetic with sulphate of sodium 
or magnesium (for horses 3.0 to 100.0 grammes; for cattle 4.0- 
6.0 gm. to 500-800 gm. in two doses). For smaller animals castor 
oil is indicated (for calves, foals, sheep, goats 50.0-200 gm.; 
for hogs 30-100 gem., for dogs 15.0-60 gm., for cats 5-20 gm.) or 
calomel (according to Miller for dogs 0.3-0.4 gm.; for cats 
0.1-0.15 gm.). If there is obstinate vomiting dogs should have 
cracked ice, water containing bicarbonate of sodium, or cham- 
pagne, or opium (0.05-0.10 gm.) or other narcotics. 

To remove digestive disturbances, hydrochloric acid is most 
valuable; it is best added to the drinking water (for horses and 
cattle 10-20 gm., sheep, calves and hogs 2-5 gm., dogs 0.2-0.5 gm. 
pro dosi). Very serviceable, particularly in horses, are artifi- 
cial Carlsbad salt and laxative salts in general (horses up to 
50-80.0 gm.; cattle 200.0-250.0 gm. in mucilaginous media) or 
combined with bitters (gentiana, calamus, rheum, ete.). Smaller 
animals may receive pepsin (0.1-0.5 gm.) perhaps in combination 
with hydrochloric acid (0.1-0.5 gm. in water); also the various 
bitter tinctures (Tr. rhei vinosa et aqueosa,—tinct. gentiane, 
tinct. chine composit., tinct. amara, vinum chine, vinum con- 
durango 5-15.0 gm.). Orexinum tannicum may be given as an 
appetizer for dogs in doses of 0.1-0.4 gm. in broth. 


Literature. Berner, D. t. W., 1894, 140.—Dieckerhoff, Spez. Path., 1892, II, 
464.—Kber, Z. f. Tm., 1906, X, 321.—Ellenberger & Hofmeister, A. f. Tk., 1888, 
XIV, 55.—Harms, Rinderkrkh., 1890, 56, 65.—Hiibner, S. B., 1888, 65.—Imminger, 
W. f. TK., 1907, 1.—Jacob, .W. £. Tk., 1908, 105, 107.—Leisering, Si Ba. 157G; 
78.—Moussu, Maladies du betail, 1906, 229.—Schlampp, Ther. Technik, 1907, 86.— 
Sustmann, Z. f. Vk., 1912, 225. - 


4. Chronic Gastric Catarrh. Catarrhus ventriculi chronicus. 


(Gastritis catarrhalis chromeca.) 


Etiology. Primary chronic gastric catarrh can be produced 
by similar harmful agencies as the acute catarrh (page 311), if 
these are less severe but protracted, or if acute catarrh recurs 
frequently. In most cases the affection is due to continued 
feeding with spoiled or unsuitable foodstuffs (withered or 
frozen green feed and bulbous plants, very dry bran or meal, 
warm distillers’ mash, germinated oats). Frequent causes are 
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diseases of the teeth (especially in horses), less frequent are 
chronic affections of the mouth, and over-exertion. The inges- 
tion of sand with food or water produces chronic gastric catarrh 
in horses, which is seen often on the Kirgisian steppe and is 
called Kum-Gata (sand-disease, Wedernikow). Sand-disease in 
buffaloes and cattle (Marcone, Mueller, Prietsch) has been men- 
tioned (page 301). In horses swallowing of air may produce 
chronic gastric catarrh inasmuch as the frequently repeated 
distension of the stomach diminishes the contractility of the 
stomach musculature and thus causes the food to remain in the 
stomach for unduly long periods. 

Older animals with insufficient gastric action are more in- 
clined to the affection than are other animals. 

Secondary chronic gastric catarrh occurs through stasis of 
the portal system, in chronic affections of liver, heart and lungs. 
The disease which Graf described as edema of the abomasum, 
and some of the cases reported by Harms as chronic gastro- 
intestinal catarrh of cattle probably were simply enteritis para- 
tuberculosa. Chronic catarrh of the stomach is seen occasion- 
ally in chronic infectious diseases (tuberculosis, chronic swine 
plague, and hog erysipelas, glanders), in the course of chronic 
anemia and nephritis, also in the form of hypertrophic catarrh 
in young horses, probably after infectious nasal catarrh in 
horses (Zaepfel). Animal parasites also are a frequent cause, 
less so ulcers or tumors in the stomach. 


Anatomical Changes. The mucosa of the stomach, partic- 
ularly in the region of the pylorus, is covered with a turbid 
gray, tenacious and firmly adherent mucus, which is occasion- 
ally more like pus or mixed with blood. The mucosa itself is 
- more or less thickened, corrugated either uniformly or only in 
spots; it is brownish red, especially at the apex of the ruga, 
and it is slate-gray in color in advanced cases. In a horse dead 
from exhaustion the wall of the stomach was found to be three 
times the normal thickness; the mucosa of the stomach and of 
the duodenum was of a lardaceous appearance (Pr. Mil. Vb., 
1907). More rarely the mucosa is pale and thin. In conse- 
quence of unequal regeneration of tissue the surface of the 
mucosa becomes peculiarly nodular with prominent polypoid 
excrescences, especially between the openings of the glands 
(gastritis prolifera s. verrucosa s. polyposa). Subsequently a 
dilatation of the stomach usually occurs. 


Symptoms. In the horse chronic gastric catarrh usually 
manifests itself by a diminished appetite. The animals feed 
very little or not at all. This variability of appetite is oc- 
casionally accompanied by morbid desires, causing the animals 
C pest alkaline, bitter and also completely indigestible ma- 
erials. 

The animals are dull and tire easily at work. If the ca- 
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tarrh has existed for some time, emaciation occurs, particularly 
if the animals have been overworked during this period. The 
mucose become pale or yellowish, the abdomen becomes drawn 
in, the hair coat appears lusterless and rough, the skin non- 
elastic and sometimes affected with eczema. In some cases the 
patients also show signs of abdominal pain. 

The tongue appears coated, a tenacious, sticky, sweetish- 
smelling saliva frequently collects in the mouth. Defecation is 
retarded, the manure is dry and contains undigested food par- 
ticles; occasionally there is also light diarrhea. The urine is 
scanty and forms a considerable sediment on standing. 

Nervous disturbances may occasionally become manifest, 
especially dumb-staggers, and vertigo (vertigo abdominalis). 


In the ‘‘Kum-Gata’’ disease of horses (the Siberian sand disease) 
one observes languor, feebleness, lack of appetite, increased thirst, con- 
stipation, polyuria and paleness of the mucous membranes. Pulse and 
respiration are increased and there is some fever (38.5-39.5° C.). In 
the further course constipation and diarrhea alternate, the feces are 
gerayish-green and very ill smelling. The emaciation progresses rapidly 
and edematous infiltration of the subcutaneous connective tissue sets 
in. The disease leads to a fatal issue within three to four weeks. 


In ruminants sand disease of the stomach often leads to 
symptoms similar to those in the horse. In other cases of pri- 
mary catarrh of the abomasum, which is comparatively rare, one 
sees diminished appetite, retarded mastication and morbid de- 
sires. In consequence of the subsequent development of a 
chronic intestinal catarrh there is occasionally diarrhea, alter- 
nating at variable intervals with constipation; after several 
weeks, however, diarrhea is the more prominent symptom. The 
secretion of milk becomes entirely suppressed, emaciation and 
cachexia become more marked and the animal finally dies after 
the disease has lasted several weeks or months. 

Chronic catarrh of carnivora hardly presents any other 
symptoms except variability of appetite and nutritive disturb- 
ances. The region of the stomach may be somewhat tender to 
pressure; vomiting is rare and usually occurs immediately after 
the ingestion of food. The patients vomit a tenacious mucus 
mixed with food particles. 


Course and Prognosis. The course of chronic gastric ca- 
tarrh depends largely upon its cause. If it has developed in 
connection with another chronic affection it is usually of grave 
importance because it cannot be easily cured and causes in 
itself a considerable ill effect upon the underlying condition. 
Even in primary eases of chronic gastric catarrh the prognosis 
is not favorable, because permanent tissue changes have usually 
been produced and these cannot be made to disappear. The 
prognosis also depends upon our ability to stop the detrimental 
effects of gastric disturbances by the administration of easily 
digestible food. 


Course. Treatment. BMA 


Diagnosis. The diagnosis of chronic gastric catarrh is dif- 
ficult since the symptoms are usually not characteristic and 
since similar symptoms occur with or without gastric catarrh 
in various chronic diseases (particularly in diseases of the 
liver). A diagnosis of gastric catarrh may, therefore, be made 
after the exclusion of other diseases which lead to similar dis- 
turbances of nutrition. 

Attention should be paid to preceding errors in diet, varia- 
tions in appetite without apparent cause, morbid appetite; in 
carnivorous animals to vomiting even after moderate eating. 

Reference to the general circumstances and the manner of 
feeding, examination of other organs and, if necessary, of the 
gastrointestinal contents and of the feces often make it possi- 
ble to decide whether primary or secondary gastric catarrh is 
present. 


Treatment. The proper regulation of diet is of much more 
importance in the treatment of chronic gastric catarrh than the 
administration of medicines. 

Those food stuffs are best which are juicy, soft, mashy in 
consistency, since they remain in the stomach a comparatively 
short time and are easily passed into the intestines. Her- 
bivora do best with fresh green feed, soft hay, oats, straw not 
chopped too short with some oats, bran or oat-cuttings, also 
bulbous plants; the cereals which are more difficult to digest 
are less to be recommended; if they cannot be avoided, how- 
ever, they ought to be superficially roasted or their flour ought 
to be first macerated at body temperature. In some cases prep- 
arations containing diastase, such as diastasolin or diafarin 
may be administered with floury suspensions. (According to 
Schade a horse ought to receive one-half pound of oat-flour 
stirred with one quart of cold water; this is then poured into 
two quarts of boiling water; when the starchy emulsion so pre- 
pared has cooled down to 55° C., 13 gm. diastolin, previously 
stirred up in a cupful of lukewarm water, is added; the sacchari- 
fication of the starch is complete in twenty to thirty minutes. In 
carnivora one may advantageously give meat broth with the yolk 
of eggs, finely chopped and salted meat of young animals, also 
milk-stews, ete. All conditions which prevent proper mastication 
must be looked after; the improvement of the condition of the 
teeth in older horses frequently leads to long-lasting improve- 
ment of digestion. 

Drugs should be administered only as a measure to support 
the dietetic régime. Hydrochloric acid does very well in small 
doses (for large animals 10.0-15.0 gm., for small ones 0.5-1.0 
em.) added to the drinking water or given very much diluted 
(1:250 may be given as a draught). Their effect may be in- 
ereased by the addition of pepsin (5-10 gm. for large or 0.1-1 gm. 
for small animals). The neutral salts are to be recommended. 
Artificial Carlsbad salt has a good effect; it is mixed with the 
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food for horses (30-50.0 gm.) or given in the form of pills to 
ruminants (50-80 gm.) or it may be given for weeks, dissolved in 
water one-half to one hour before ingestion-of food. In order to 
stimulate the secretion of the peptic glands, bitters may be added 
to the neutral salts (gentiana, calamus, rheum). Harms recom- 
mended in chronic gastric catarrh of cattle the continuous ad-~ 
ministration of Carlsbad salt in increasing doses daily from 
50-150 grammes; the dose dissolved in a bucketful of water and 
given one hour before the early morning feeding. In ruminants 
the treatment used in atony of these stomachs appears indicated 
(see page 296). 

In earnivora it is advisable to add to the regulation of the 
diet the administration of hydrochloric acid (5-10 drops in 250 
ec. shortly after the ingestion of food) ; also bitters (especially 
the bitter tinctures in teaspoonful doses, decoction of cortex . 
quinie, of colombo- or of condurango-root) ; also neutral salts, 
preferably Carlsbad salt (one teaspoonful daily in warm water 
upon an empty stomach). If there is much fermentation, sali- 
cylic acid (0.2-0.5 gm. before feeding), resorcin (0.1-0.2 gm.), 
creosote (0.1 gm.), naphthalin (0.1-0.3 gm.) in several Base 
doses may be of advantage. 

Literature. Ellenberger & Hofmeister, al f. Tk., 1888, XIV, 55.—Petit, Ger- 


main & Breton, Bull., 1907, 428 _—Wedernikow, Vet. Thb., 1894, 84.—Querruan, Bull., 
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5. Acute Dilatation of the Stomach. Dilatatio ventriculi acuta. 
(a) Acute Dilatation of the Stomach of the Horse. 


(Magentiberladung, Mageniiberfiillung, Ueberfiitterungs-K olik 
[German]; Colica crapulosa; Indigestion stomacale 
[French ].) 


Acute dilatation of the stomach of the horse is either caused 
by the ingestion of unusually large masses of food, or by an 
impediment to the emptying. of the stomach. ‘The heretofore 
normal stomach becomes dilated, but if the cause is removed it 
again assumes its normal volume. 


Occurrence. This disease, known as overloading of the 
stomach, overfilling of the stomach or overfeeding colic, occurs 
particularly in horses which receive improper food or are fed 
at irregular intervals, or which are exposed to excessive exer- 
tion. This explains why the disease occurs so frequently in 
large cities, where the attendance, the feeding, the working of 
the horses is improper in many respects. The disease is rare 
in horses kept as breeding animals, in those kept for pleasure, or 
in farm animals. The affection also occurs among army 
horses, especially during camping and maneuvers, on account 
of the prevailing irregularity in feeding. 
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In the clinie at Budapest acute dilatation of the stomach is seen annually in 
11-21% of the horses sick with colic; this is a percentage probably not markedly 
different from that in other large cities. The frequency of the disease varies with 
the season, since it is twice as prevalent during the second and third quarter as 
during the other quarters of the year. Most cases are seen in July and August. 


Etiology. Primary acute dilatation of the stomach may be 
caused especially by the ingestion of unusually large amounts 
of feed (ten quarts or more of oats or other feed). The stom- 
ach cannot keep in motion and intimately mix an excessively 
large mass of feed with the proper amount of gastric juice, 
hence the feed remaining longer in the stomach swells and leads 
to the formation of large amounts of gas. The disease also oc- 
easionally appears after the ingestion of fresh hay or after- 
math, or after pasturing on luxuriant pastures. 

In the larger number of the cases the cause lies, however, 
not in the ingestion of too large amounts of feed, but in feed of 
improper quality; we particularly must mention in this respect 
indigestible corn, corn-ears, rye, marshy hay, coarse straw, feed 
which swells easily (bran, peas, beans) or easily form conglom- 
erations (short-cut chaff with corn or barley-meal or bran) or 
food which ferments easily (young, withered clover, alfalfa, 
molasses, esparsette, beets and potatoes, grass heated by fer- 
mentation and green feed in general, especially if the animals 
drink much water after its ingestion.) Spoiled feed (moist, 
mildewy oats or hay or rough feed, mash) may have a similar 
effect. Improper food is particularly dangerous when the horse 
has no chance to become used to it gradually, that is, if there is 
a very sudden change of feed. Improper food is the more liable 
to produce dilatation of the stomach the more of it is ingested. 
The affection develops exceptionally in connection with the in- 
gestion of too cold water (Mouquet), also with swallowed air 
- (Goldbeck). 

Overexertion or heavy work immediately after feeding also 
plays an important role in the production of the disease. Even 
proper and unobjectionable feed may cause dilatation of the 
stomach if the horse is used for heavy work immediately after 
feeding. This fact, known from actual observation, has been 
explained by the experiments of Tangl and Scheune which show 
that physical exercise prevents the emptying of the horse’s 
stomach and leads to a brisk excretion of water into the stomach. 

Certain anomalies of the teeth, which prevent the breaking 
up of the food stuffs, without however causing a diminution of 
ingestion, sometimes also cause the trouble. 

The fact that some horses are more predisposed to the af- 
fection than others may be explained by a variability in the 
functional capacity of the gastric muscularis. | 

Dilatation of the stomach is frequently seen as a secondary 
affection to certain intestinal diseases. Obstruction of the small 
intestines leads the more rapidly to dilatation of the stomach 
the nearer the obstruction is to the stomach. Not uncommonly 
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dilatation of the stomach is secondary to displacements, obsti- 
pation and bloating of the large intestine. The causes of such 
secondary dilatations vary. Antiperistalsis occurring on vari- 
ous occasions may force the contents of the intestines towards 
the stomach; a serious affection of the intestines also prevents 
the evacuation of the stomach by reflex irritation; besides every 
somewhat intense increase in the size of the stomach-like dilata- 
tion of the colon prevents mechanically the flow of the gastric 
contents towards the small intestines, because the pylorus is 
pressed against the stomach by the dilated and tense large intes- 
tine. Secondary gastric dilatation occurs more easily the sooner 
the causative affection sets in after the ingestion of food. 


Pathogenesis. The causes of acute dilatation of the stom- 
ach bring about swelling of the food contained in the stomach. 
The gastric contents then ferment in consequence of insufficient 
mixing or of inherent fermentability so that more or less gas is 
formed. The gastric mucosa is stimulated to an increased se- 
eretion and all of these factors lead to a stretching and dilata- 
tion of the stomach. Whether after ingestion of coarse or of 
poorly masticated food a tonic contraction of the pylorus occurs 
by reflex irritation has not been proven, but neither has 
its occurrence been excluded. The rapidly developing ten- 
sion of the gastric wall and the irritation of the mu- 
cosa by the decomposition products of feed mash pro- 
duce convulsive contractions of the gastric muscularis; 
these cause colicky pains, which are quite intense since 
the contractions are severe, recur frequently and last a 
long time. They are, however, not intensified by a sudden in- 
crease of intraabdominal pressure as in throwing down or roll- 
ing. The drier the contents of the stomach, the less gases or 
irritating decomposition products are formed and the less ener- 
getic are the contractions of the stomach; these muscular con- 
tractions may not appear at all after the ingestion of cold water, 
which acts as a paralyzant to the muscularis. The stomach 
pushes the diaphragm forward proportionately to its size, mak- 
ing respiration more difficult; however, in consequence of the 
diminution in the intra-thoracic negative pressure and on ac- 
count of the mechanical effect against the diastole of the heart, 
this organ receives less venous blood, and the heart beat usually 
becomes more rapid. In dilatation of a high degree the internal 
tension can become so great that the wall of the stomach rup- 
tures. Considerable losses of substance of the gastric wall 
(caused by the presence of gastrophilus larve, gastric ulcers) 
predispose to this accident. However, rupture is probably more 
frequently due to a sudden increase in the intraabdominal pres- 
sure, as it occurs in throwing down, in reckless rolling and vom- 
iting. It can also well be imagined that occasionally rupture 
may occur in consequence of violent contractions of the gastric 
muscularis with an intense increase of intragastric pressure. 
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Dassonville and Brocq-Rousseau experimented on the normal stomach of dead 
horses and found that the introduction of 26-40 liters of air or of 10-17 liters of 
water were sufficient to cause rupture of the gastric wall; a manometer connected 
with the pylorus showed a pressure of 5 em. mercury only. Fayet and Gattend 
found an interior pressure of 1/12 atmosphere. Marek made his experiments by 
connecting the manometer with the pylorus by means of a rubber tube filled with 
water and he found that the normal gastric wall of the dead horse required an 
interior pressure of 10 to 13.5 em. of mercury before rupture occurred. 


Anatomical Changes. The stomach is dilated to a multiple 
of its volume; after a cut into the tense gastric wall large 
amounts of gases escape often in a forcible manner. In rare 
eases the stomach contains only food-mash and gases; usually 
there is much fluid mixed with the food-mash. The mucosa 
shows evidence of an acute catarrh, sometimes also hemorrhages. 
In rupture of the stomach (ruptura ventriculi) one finds usually 
gastric contents, more or less mixed with blood, in the anterior 
portion of fhe abdominal cavity or between the fold of the omen- 
tum majus; the peritoneum shows the signs of an acute inflam- 
mation. Rupture occurs always in the region of the large curva- 
ture (in the experiments of the authors, mentioned above, the 
rupture was likewise in the same region); the margins of the 
tear are swollen, ragged, covered with blood coagula, the open- 
ing is largest in the peritoneal coat, smaller in the retracted 
muscularis, smallest in the mucosa. Sometimes the peritoneal 
eovering of the stomach alone ruptures, while the two other 
strata of the wall remain intact. In other cases muscle fibers 
in the neighborhood of the cardiac end are pushed apart so that 
the mucosa here rests directly upon the peritoneum. 

The lungs are in a condition of passive congestion; some- 
times there is a tear into the diaphragm with a protrusion of 
parts of the intestines or liver into the thoracic cavity. 


Symptoms. The symptoms of primary acute dilatation of 
the stomach usually occur within four, exceptionally only seven 
hours, after ingestion of feed. The patients draw back from 
the crib, lie back in their halter, and are listless. Very soon the 
symptoms of colic appear; these are severe and protracted or 
they may be interrupted by short, painless intervals. Some- 
times such intervals are entirely absent. The animals throw 
themselves recklessly, roll persistently and often sit down on 
their haunches in dog-position. However, occasionally the col- 
icky symptoms are only mild; they are entirely absent in dila- 
tation of the stomach due to the ingestion of cold water (Mou- 
quet). In such cases the authors have, however, always found 
on post-mortem examination an inflammation of the gastric mu- 
cosa. The claim of Forssell that violent symptoms of pain are 
absent in uncomplicated dilatation of the stomach is disproved 
by general experience. 

The exhaled air frequently has a peculiar sour smell. 
Belching occurs in the majority of cases, sometimes also gag- 
ging and vomiting, with the expulsion of a sour-smelling fluid 
mixed with particles of food from the anterior nares and also 
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sometimes from the mouth. One can also observe undulatory 
motions towards the head along the jugular groove. Pressure 
upon the left jugular groove often excites belching. 

The stomach catheter often meets no opposition in introduc- 
tion, because the esophageal muscles are relaxed. The stomach 
tube removes abundant sour-smelling, sometimes fetid gases 
and frequently also a rust-brown fluid escapes in a strong 
stream, particularly after lowering the head. 

The circumference of the abdomen is only rarely increased, 
and even then only moderately; percussion over the abdomen is 
normal. ‘The intestinal sounds can be heard less frequently, be- 
cause no food mash gets from the stomach into the intestines 
as long as the affection lasts; in severe cases the intestinal 
sounds are suppressed entirely. Cases complicated by catarrh 
of the intestines or moderate intestinal meteorism are char- 
acterized by more intense intestinal sounds. Abdominal pain 
causes tenesmus and attempts at defecation by reflex irritation. 
However, since peristalsis is insufficient the animals have a 
fairly normal defecation only in the beginning of the disease, 
later on they succeed only occasionally in their attempts at 
defecation, or constipation becomes complete. Exploration per 
rectum usually reveals a moderate, exceptionally also an ex- 
cessive degree of bloating of the small intestines, especially of 
the duodenum (this part is palpable immediately behind the an- 
terior root of the mesentery, where the duodenum turns over to 
the left side). The spleen is frequently pushed back, so that its 
posterior border is displaced towards the region of the external 
angle of the os ileum. However, it is a mistake to attribute a 
great diagnostic importance to this change of position of the 
spleen, as is done. by Forssell. For unknown reasons the 
base of the spleen may become displaced towards the vertical 
plane of the external angle of the os ileum in health, even in 
horses which have been starved for days. In small horses one . 
can feel the blind sac of the dilated’ stomach in front of the left 
kidney and the base of the spleen either as a tense elastic or as 
a more or less firm rounded globular body which moves syn- 
chronously with the respiratory movements of the diaphragm. 

The respiration becomes forced after a short time, a symp- 
tom which is markedly in contrast to the almost normal circum- 
ference of the abdomen. The pulse rapidly becomes accelerated 
so that after a few hours the number of pulse beats is over sixty 
per minute; at the same time its strength becomes diminished; 
exceptionally the pulse is not more frequent than normally, but 
it is always weaker. One generally sees an increased fill- 
ing of the smaller, occasionally also of the larger veins, together 
with cooling of the peripheral surfaces of the body, cyanosis and 
perspiration. The temperature usually remains below 39° C.; 
but in cases complicated with inflammation of the stomach high 
fever prevails. KE. Bauer demonstrated an increase of indican 
in the urine in primary dilatation of the stomach. 


Course and Prognosis. By all 


Although the clinical picture of secondary dilatation of the 
stomach is usually more or less clouded by the symptoms of the 
underlying primary disease, a diagnosis may possibly be made 
on the basis of belching, gagging and vomiting and with the aid 
of an exploration by means of the catheter. The stomach tube 
should, therefore, be introduced in all doubtful cases. 


Course and Prognosis. The symptoms usually subside in 
mild cases within a few hours and disappear completely after a 
few more hours; the symptoms of acute catarrh of the stomach, 
however, not infrequently persist for a few days, and an accel- 
erated and weak pulse may be observable for one or two days. 
In some cases immediately after the animals appear to have re- 
covered, the symptoms of acute gastric inflammation appears, 
and they die from it.. Pulmonary gangrene develops not un- 
commonly within a few days, and is due to aspiration after 
belching or vomiting. 

In grave cases (after the observations of the authors in 15 
to 33% ), the symptoms of gastric dilatation increase in intensity 
and the patients die with manifestations of great restlessness or 
after they have already quieted down somewhat. If the pa- 
tients are treated early with the stomach sound they can usually 
be saved. Among the causes of death may also be enumerated 
suffocation, rupture of the stomach, rarely rupture of the dia- 
phragm. The muscularis of the excessively dilated stomach 
may lose its contractility entirely, so that the pains cease al- 
most completely ; but the forced respiration, the very weak pulse 
and the anxious expression announce the impending suffocation. 

After complete rupture of the stomach the colicky pains sud- 
denly cease, but the general condition rapidly becomes worse. 
The animal becomes prostrated, shows extensive muscular 
tremors, staggers and is bathed in perspiration; in spite of 
quieting down it does not ingest food (in two cases of Sequens 
the appetite for food and thirst was retained in spite of rup- 
ture) ; the eyes become staring, the pulse beat rises above 100; 
but it cannot be felt. Tenderness of the abdominal wall can 
hardly be demonstrated. If an exploratory puncture is made in 
the lower part of the abdomen, one can usually obtain a sour or 
neutral fluid which is hemorrhagic and mixed with particles of 
feed, particularly grains (Fig. 43). Rectal exploration meets 
no resistance in the upper portions of the abdominal cavity, be- 
cause in this part the gases are collected which have escaped 
from the stomach. In cases which do not take a too rapid 
course, one can feel particles of food on the peritoneum, which 
is rough and tender. (Roughness of the peritoneum in itself 
alone is no proof of rupture of the stomach or peritoneum, be- 
cause it occurs in peritonitis due to other causes.) The tem- 
perature sometimes goes below normal at the start, but rises 
later if the. animals remain alive for any length of time. 

Death after rupture may occur within a few quarters of an 
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hour, more rarely only after several hours. If the gastric con-. 
tents get between the leaves of the mesentery only, the animal 
may live for several days, and then the symptoms of acute peri- 
tonitis can be observed distinctly. Fiebiger saw additional 
symptoms of emphysema of the skin due to a tear into the parie- 
tal layer of the peritoneum. 

Peecus claims that rupture of the stomach is announced by a peculiar sharp 
neighing with subsequent vomiting and the expulsion of the gastric contents 
through the nose. (It is probable that reference is here made to the peculiar 
squeaking sound not infrequently heard in horses during a convulsive contraction 


of the abdominal walls in vomiting; but rupture of the stomach does not neces- 
sarily follow the former ) 


Rupture of the diaphragm is announced by the symptoms of 
collapse and increased difficulty of respiration, also by a tym- 
panitic or metallic sound on percussion, which changes from 


Fig. 43. Sediment of the intra-abdominal fluid in rupture of the stomach. a, 
large, c. small granules of starch of cereals and leguminose; 6. starch granules of 
oats; d. sarcine; e. white, f. red, blood corpuscles, the size of which varies very 
much according to the concentration of the gastric contents; g. plant fibers; h. bacilli; 


i. cocci. 


time to time, but is usually found over the left side of the thorax; 
or, on the contrary, by a circumscribed dullness behind the ecar- 
diac region. Exceptionally the diaphragm is pushed forward 
by the much dilated stomach; the latter together with the dia- 
phragm then comes in contact with the thoracic wall and a tym- 


Diagnosis. Treatment. o20 


panitic sound is heard behind the cardiac region in spite of the 
fact that there is no rupture of the diaphragm. Death gener- 
ally follows soon, but there are exceptional cases; the animal re- 
mains alive, a diaphragmatic hernia forms and later on this 
gives rise to recurrent attacks of disease. 


Diagnosis. The most important signs for the recognition 
of acute dilatation of the stomach are the appearance of colicky 
symptoms after the ingestion of large masses of improper food 
or after the horse has done work directly after feeding, severe 
and persisting colicky pains not accompanied by any marked 
bloating, early appearance of a weak pulse and of difficult respi- 
ration, moderate bloating of the small intestines, belching, gag- 
ging and vomiting and finally the result of the examination with 
the stomach tube. Belching, gagging and vomiting or the evac- 
uation of masses of gases and fluid through the stomach tube are 
also observed in secondary dilatation of the stomach; on the 
other hand, belching, gagging or vomiting may be: absent in 
primary or secondary dilatation of the stomach. It appears 
always advisable to examine the abdominal organs by a rectal 
exploration, because other affections, accompanied by abdominal 
pains, and similar symptoms, may appear shortly after the in- 
gestion of food. For differential diagnosis are particularly to be 
considered displacements of the intestines (twisting, volvulus, 
invagination, internal strangulation), grave forms of throm- 
bosis and embolism and other possible causes of colicky affec- 
tions. 


Treatment. The main object of treatment is the evacua- 
tion of the contents of the stomach. Mild cases of primary dila- 
tation of the stomach may be treated by laxatives, especially 
aloes (25.0-35.0 gm.) alone or with neutral salts (100-150 gm.) or 
rheum (20-25.0 gm.), or salts alone in large doses (sulphate of 
sodium, sulphate of magnesium) (200-300 gm.) dissolved in 
much water, as concentrated solutions of the neutral salts are 
apt to inhibit the contractions of the stomach. Forssell recom- 
mends for the affection 12 gm. of lactic acid (75%) in a pint of 
water, using it with the apparatus of Goldbech; in dangerous 
cases a repetition of the dose may be indicated after one-half 
to three-quarters of an hour. Forssell claims that the admin- 
istration of lactic acid imparts to the gastric contents that de- 
gree of acidity which will favor its removal into the intestines, 
The experience of the authors, however, teaches that grave cases 
of gastric dilatation cannot be cured by this treatment and that 
evacuation by the stomach tube becomes necessary in order to 
avoid rupture of the stomach or suffocation. One may, on the 
other hand, inject subcutaneously sulphate of eserine (0.08-0.10 
em.) or arecoline (0.C5-0.08 gm.) or hydrochloride of pilocar- 
pine (0.15-0.25 gm.). In eases with considerable elimination of 
water, arecoline and pilocarpine are not entirely harmless on 
account of their action by which they increase the secretion of 
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saliva and of the gastric juice. These drugs have to be used 
very cautiously, because they may cause sudden death by par- 
alysis of the myocardium or strong contraction of vessels in an- 
imals suffering from diseases of the heart or lungs, or they may 
increase the contraction of the gastric muscularis, increase the 
pains, cause more reckless rolling and so increase the danger 
of rupture of the stomach if its contents are not expelled, in 
spite of their administration. In order to reduce the pain, and 
to slow up the action of these remedies, which is usually very 
rapid, Schadrin advocates a preliminary injection of morphine 
(0.4-0.6 gm.). 


Chloride of barium should never be used as in other colicky affections of the 
horse, because occasionally it causes sudden death or a rupture of the stomach. 
During those years when chloride of barium was used extensively in the Budapest 
Clinic on horses with colicky affections, fatal results occurred in one third of the 
cases, due to rupture of the stomach intra vitam. Hence this drug is used no 
longer in horses with colics in the Budapest Clinic and the mortality is less than 
it was formerly. 


The attempt should be made to quiet the great unrest by 
subcutaneous injections of morphine (0.3-0.6 gm.) or by inter- 
nal doses of chloral hydrate in gruel (Joyeux); the latter drug 
is given better per rectum. While intraperitoneal injections of 
25-30 gms. of chloral hydrate in 10 parts of sterile 1% salt 
solution (Breton) quiet the animals promptly, they seem to be 
not without danger. Opium is far more appropriate and Bam- 
bauer claims that it may be successful even in desperate cases 
(120-200 gm. of the tincture, by mouth). The throwing and 
rolling of the animals is to be prevented by watching. In view 
of the fact that motion prevents the propulsion of the gastric 
contents, the sick animals should not be made to take exercise. 

Laxatives are of no avail in grave cases, and in these, as 
indeed in all cases of gastric dilatation, the stomach should be 
emptied with the aid of the stomach tube and should subse- 
quently be irrigated. This is the only rational treatment which 
can be carried out not only in the clinic, but also in private 
practice. After the gases and- fluids have left the stomach and 
after the latter has been irrigated, the animals at once become 
quiet, but the dilatation has been complicated by intestinal ca- 
tarrh or intestinal meteorism. As a rule only one evacuation 
of the stomach is necessary, but occasionally the operation must 
be repeated. If eructations occur, a single or, if necessary, 
repeated introduction of the ordinary stomach tube or of a whip- 
stock reversed, make the discharge of the stomach gases possi- 
ble, according to Bambauer. 


Evacuation of the gastric contents by the stomach catheter. The latter 
consists of a tube 2.25 meter long, 27 mm. in diameter of ordinary red rubber 
or of the more economical ‘‘durit’’; its inner diameter is 16 mm. The tube is 
armed with a flexible rod (cane) of the proper strength and the rod is provided 
with a conical button at its distal end. (Fig. 44.) This stomach catheter con- 
structed by Marek has the advantage over Monroe’s ordinary stomach tube, that 
it is less easily damaged by the teeth, and that it will remain in good condition for 


Evacuation of the Stomach. Sol 


ears if protected against the action of fats; however i ? 5 
hat ibicker if used frequently. : ee egtea tere es andy soins 
The introduction of this catheter is possible without difficulty in almost every 
horse with the proper assistance (at least 3 to 4 assistants are necessary); with 
the animal standing up, the introduction is frequently as easy as in cattle. Two 
or if necessary more assistants draw the head of the animal down and introduce a 
Bayer mouth-speculum between its molars or they introduce a mouth gag wrapped 
in cotton, oakum, ete. The assistant who holds this instrument elevates the lower 
portion of the head in a manner to bring it in a line with the neck. The tongue is 
now drawn laterally out of the mouth, the catheter end to be introduced is made 
slippery with oil, fat, vaselin or best with glycerine, and is now carefully, but rapidly 
introduced with both hands along the hard palate into the pharynx and pushed along 
until the introduced portion is equal to the previously measured distance between the 
cardiac end of the stomach and the incisors. After the introduction of the catheter 
rattling generally occurs, but this is of no significance. If the catheter meets any 
resistance before getting into the stomach, this may be overcome by withdrawing the 
instrument several times and then 
pushing it along again or by re- 
moving the rod and pouring 1-2 
quarts of lukewarm water into the 
tube; this brings about a relaxa- 
tion of the esophageal wall and of 
the cardia. After the rod has been 
withdrawn the tube should be well 
introduced into the stomach, other- 
wise the procedure may not be suc- 
cessful. (The length of the intro- 
duced tube should be 116-125% of 
the height of the animal as ascer- 
tained by a tape measure.) If there 
is no evacuation of the stomach after 
removal of the rod, this may be 
brought about by closing the outer 
end of the tube during inspiration 
and opening it during expiration; in 
this manner, we make use of the 
suction produced by the negative in- 
trathoracie pressure. In other cases 
the desired end may be obtained by 
pulling forward and backward on 
the free end of the tube or by allow- 
ing 2-4 quarts of water to run into 
the tube, while the head of the horse 
and the end of the tube projecting 
out of the mouth are held down 
before the water has all run in, pro- 
ducing in this manner syphon-action 
of the tube. Sometimes a partial 
removal and reintroduction of the 
rod may be necessary. The head of the horse must always be lowered considerably 
if an unimpeded evacuation is to be assured. (The amount of evacuated gastric 
contents usually varies between 15 and 30 quarts.) 

Catheterization of the stomach on the animal in a recumbent posture is almost 
never necessary and it does not appear to be practicable, since dyspnea may 
reach a high degree and since the advantage of the syphon action available on a 
standing animal is lacking. 

Catheterization must be performed with care, otherwise fatal injuries to the 
wall of the esophagus or to the intrathoracic vessels may occur. 

The authors cannot recommend the introduction of the stomach catheter 
through the nasal cavity as proposed by Phillips, because the introduction through 
the mouth is much easier and permits the use of a much thicker catheter. 

Irrigation of the stomach becomes necessary in those cases, where the gastric 
contents are thick-fluid or mashy, or more or less red stained, or when a firm 
consistency prevents their evacuation. Irrigation of the stomach is carried out. in 
such a manner that the free end of ‘the tube is provided with a funnel through 
which 2-5 quarts of lukewarm water are allowed to flow into the stomach and are 
then removed in a manner already described; this procedure is repeated several 
times. (In a grave case of acute gastric dilatation after the ingestion of corn 


Fig. 44. Introduction of the stomach cathe- 
ter into the horse. 
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ears, such irrigation was performed 5 times in 7 hours and a total of 122 quarts 
of water was used. ) 

It is necessary in all cases to keep the patients under observation for several 
hours after the evacuation of the stomach, so that the procedure can be repeated 
if required by renewed symptoms of colic or by an aggravation of the general con- 
dition. 

The therapeutic value of the use of the stomach catheter is clearly shown by 
statistics. The method has for several years been used in the Budapest Clinic; of 
85 horses so treated in 1906, 81 (95.3%) recovered. Behrens reported from the 
Berlin Clinic 93.7% recoveries and other observers reported similarly favorable 
figures, 

After recovery the animals should be starved for one 
day and they should then receive easily digestible food for some 
time. 
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(b) Acute Gastric Dilatation in Other Domestic Animals. 


Occurrence. Among carnivora, especially among dogs 
and hogs, acute dilatation of the stomach is often observed; it is 
rare in rabbits, and in ruminants, particularly in cattle. 


Etiology. In carnivora, in hogs and also in rabbits acute 
dilatation of the stomach is caused by overloading the stomach, 
particularly by the ingestion of large amounts of indigestible, 
dry or of easily fermentable feed. Potatoes, bread, dog bis- 
cuits, blood, bran, withered green feed, leaves of beets, legumi- 
nose, are in this respect dangerous. (Bruckmiiller found 
whole pigeons with large masses of claws, feathers, skin and 
bones in the stomach of dogs-which had died us starvation in 
consequence [Kitt]). 

In cattle acute dilatation of the abomasum occurs rarely as a 
primary affection after the accumulation of masses of dry feed 
in the abomasum (Harms, Lindenberg, observation of the 
authors) if the feed gets into the omasum or abomasum without 
rumination, or if it has not been broken up sufficiently, in spite 
of a double mastication. Exceptionally the condition may de- 
velop secondarily, for instance in the course of gastric atony 
(Koch, Frasch) which gives insufficiently prepared feed a 
chance to enter the abomasum. In both cases the coarse condition 
of the feed prevents the pylorus from opening and hinders the 
entrance of the feed mash into the intestines. 


Anatomical Changes. The stomach is enlarged, its wall 
drumlike, or the stomach may be stuffed with dense masses 
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of feed. In hogs and rabbits rupture of the stomach is occasion- 
ally observed at the large curvature, which has taken place intra- 
vitam (Micueci, Joest). In cattle the abomasum filled with 
masses of feed may be enlarged to the size of the rumen. (Ina 
ease observed by Harms the abomasum contained forty-five 
quarts of dried feed.) Exceptionally a rupture of the aboma- 
sum may be found either confined to the serosa and muscularis 
or it may be complete; in either case, it may lead to partial or 
general peritonitis (Harms, Lindenberg, Giickel). 


Symptoms. Overloading of the stomach comparatively 
rarely leads to grave disturbances in carnivora, in hogs or rab- 
bits, because these animals can vomit easily and can thus clear 
their stomach of excessive contents. If, however, an equilibrium 
eannot be brought about in this manner and if vomiting of very 
dry coarse feed becomes impossible, there oceur gagging, sali- 
vation, bloating, first of the left side later on also of the right 
side, in the region of the lower ribs and finally of the whole ab- 
domen, with a frequent pulse beat, forced respiration, anxious 
expression, whining, howling, groaning, sighing and restless- 
ness. In carnivora and in rabbits the dilated stomach can be 
felt through the abdominal walls. Frequently symptoms of 
bloating of the intestines also supervene. In grave cases the 
patients succumb within a few quarters of an hour in conse- 
quence of rapidly increasing dyspnea, while in milder cases re- 
covery occurs slowly or the clinical picture changes into that of 
acute gastric catarrh. 


The wheezing of fattened hogs is caused, according to Weisz, par- 
tially by an acute gastric dilatation after the ingestion of sour bran. 
A few hours after feeding a forced whistling respiration in a sitting 
posture is observed, the animals are restless, they groan from time 
to time and succumb within a short period. (See also page 32). 


In cattle obliteration of the abomasum leads to lack of appe- 
tite, also of mastication and secretion of milk, absence of thirst, 
listlessness, sluggish movements; the animals lie around and will 
not get up. Harms alone has observed frequent belching and 
vomiting. The left flank may be sunken in deeply (Harms) or 
it may be normal or bulging (Koch, Frasch, authors’ observa- 
tion), but it is of normal consistency. The movements of the 
rumen occur somewhat less frequently, but they become normal 
after the administration of drugs which stimulate gastric move- 
ments, without, however, producing a change in the condition 
of the animal. A fairly constant symptom is tenderness of the 
region of the abomasum. Spontaneous groaning is rarely heard. 
Defecation is at first normal, but becomes less frequent and 
ceases entirely on the third day of the disease. At this time 
an increase in the number of pulse beats can be observed and 
also a moderate elevation of temperature. The disease always 
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ends fatally unless the animals are slaughtered before natural 
death occurs. 


Diagnosis. In carnivora, rabbits and hogs the affection 
can easily be diagnosticated upon the basis of the history and 
the clinical signs, and in dogs torsion of the stomach can be ex- 
eluded. Primary obstruction of the abomasum in cattle is sug- 
gested by complete lack of appetite from the start, cessation of 
rumination and of the secretion of milk, with minor disturb- 
ances in the functions of the fore-stomachs; the impossibility of 
influencing the lack of appetite, rumination and defecation by 
proper drugs; tenderness upon pressure in the region of the 
abomasum. The exclusion of acute affections of the fore-stom- 
achs is, however, always somewhat difficult. 


Treatment. The removal of the gastric contents frequently 
may be brought about by the administration of emetics (apo- 
morphia, veratrine; see page 317). Washing out of the stom- 
ach may become necessary; it is easy in carnivora, and the prin- 
ciples of the procedure are the same as in the horse; the stomach 
tube which is used must, of course, be much thinner. In ob- 
struction of the abomasum in cattle, treatment with laxatives 
(see page 277), has never been successful. In hogs the stomach 
is easily emptied by lavage if care is taken to avoid the pharan- 
geal recess in passing the stomach tube through the pharynx. 
The tube easily enters this recess and if the slightest resistance 
is noticed, a stiff tube may pierce the pharyngeal recess, pass- 
ing through the loose connective tissue of the neck into the 
thorax, and cause fatal pneumothorax. 


Literature. Dasch, T. Z., 1907, 517.—Frasch, D. t. W., 1908, 109.—Gickel, 
Pr. Vb., 1905, II, 42—Harms, Hann, Jhb., 1879, 80, 79.—Joest, S. B., 1904, 243.— 
Lindenberg, Mag. 1847, 179.—Micucci Vet. Jhb. 1904, 156. (Rev.)—Noack, S. B., 
1896, 142.— Weisz, A. L., 1909, 489.— Naudin, Rev. gén., 1912, XIX, 695. 


6. Chronic Dilatation of the Stomach. Dilatatio ventriculi 
chronica. 


Chronic dilatation of the stomach is an enlargement of: the 
stomach which persists, at least for some time, eyen after the 
removal of the cause or after evacuation of the gastric contents, 
and which may be likened to chronic atony of the fore-stomachs 
of ruminants. 


Etiology. Primary dilatation of the stomach frequently 
occurs after feeding, for a long time, non-nutritious feed, such 
as chaff, coarse straw, coarse leguminose. Such food is also 
detrimental because the animals are forced to ingest larger 
amounts in order to satisfy their requirements. Animals which 
are excessive feeders are in particular danger. The gastric 
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muscularis is too weak in some individuals to propel a feed mash 
of this kind, consequently the food remains too long in the stom- 
ach; it becomes decomposed and in the course of time causes a 
chronic dilatation of the stomach. Dilatation of the stomach 
on this basis has been observed by Trinchera in 2-3% of young 
horses, mostly three to five years old, which had been imported 
from the provinces of Carinthia, Salzburg and the Tyrol to 
Italy, and it has also been observed in horses from the north of 
France, from Croatia and Dalmatia. Sand and gravel swal- 
lowed in large amounts exert a similar effect. (Dilatation of 
the stomach due to an accumulation of sand combined with an 
accumulation of sand in the intestines frequently occurs, ac- 
cording to Wedernikow, in the Steppes of Kirgisia (Siberia) 
and is known as Gata-disease (see page 319). Persistent swal- 
lowing of air not infrequently induces chronic dilatation of the 
stomach, which may be due also to the repeated occurrence of 
the acute dilatation, particularly in dogs. 

Persistent obstruction at the pylorus (pyloric stenosis due to 
tumor formation or to cicatricial contraction) or in the small in- 
testines (stenosis, frequent obstipation, intestinal calculi) 
usually leads to secondary dilatation of the stomach. The cause 
of this affection may also be found in atony of the gastric mus- 
cularis due to chronic catarrh of the stomach, to tumors of the 
stomach, to sclerosis of the muscularis (Liénaux), or to chronic 
interstitial hepatitis of horses (socalled Schweinsberger dis- 
ease); in the last named disease the ingestion of food which is 
difficult of digestion plays an important role. . 

Since the muscularis of the stomach becomes weakened with 
advancing age and since mastication likewise becomes deficient, 
chronic gastric dilatation is frequently seen in older animals. 


Pathogenesis. The repeated overfilling of the stomach with 
food or with swallowed air at first leads to an enlargement of 
the lumen of the stomach, by accommodation, and the more 
vigorous or even convulsive contractions of the stomach muscles 
for a time make the undisturbed propulsion of the contents pos- 
sible. As the muscles constantly do excessive work, they be- 
come hypertrophic in the course of a few weeks, and therefore 
it does not appear to be thinner in spite of the increased volume 
of the organ. If the discharge of the contents is prevented 
mechanically, the lumen of the stomach remains unchanged for 
a time, except that the muscles become hypertrophic because 
they must propel the food-mash against an increased resist- 
anee. After weeks or months, in both forms of dilatation, the 
gastric muscles become lame and the emptying of the stomach 
is retarded. In the accumulated contents an abnormally brisk 
fermentation and disintegration takes place, the gases which 
develop continually distend the stomach and lead to, or increase 
dilatation, aided by the action of certain products of the dis- 
integration, which inhibit contractions. In primary debility of 
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the stomach muscles, the organ is emptied insufficiently from 
the beginning and this gives rise to a gradual increase of the 
lumen without a preceding hypertrophy of the muscles. In any 
case, the gradual increase of the dilatation finally may abolish 
the contractility of the stomach muscles and arrest the transpor- 
tation of the gastric contents. 

The dilated stomach interferes with respiration, in pro- 
portion to its size, and influences the blood circulation unfavor- 
ably, especially during the time when it is filled with food. The 
disturbances arising from this fact become most manifest after 
eating, and may be attended with pain. 


Anatomical Changes. The stomach is sometimes increased 
to several times its normal size, and in grave cases its shape 
may also be changed (the stomach of the horse becomes egg- 
shaped or similar in shape to the rumen of cattle), its wall is 
generally thickened, occasionally also thinned, sometimes as thin 
as brown paper (Fitzroy-Philipot), sometimes also fairly tough 
(Liénaux). The mucosa generally presents the signs of chronic 
eatarrh. Sometimes we find as the cause of a dilatation a tumor 
in the stomach, in the pylorus or in the intestines. 


In a ease of Koch, the stomach of a horse weighed 51 kilograms when full 
and had a cubic content of 84 liters (the normal cubic contents being 7 to 15 
liters); its largest diameter was 164 em. Fitzroy-Philipot found a full stomach 
of a horse weighing 71 kg., it weighed 10 kg. (about 20 pounds) when empty and 
its length (between cardia and pylorus was 261 em., the greatest thickness 190 cm. 
~ Liénaux found the larger curvature in an adult setter dog to be 50 em. long. 
However, increases of this extreme degree are seen only exceptionally. 


Symptoms. Horses suffer in this affection frequently from 
repeated attacks of colic (socalled chronic or periodic colic) 
which are much like those seen in acute dilatation (see page 
299). Such attacks occur in stenosis of the pylorus almost reg- 
ularly towards the end of feeding or immediately after it; in 
other cases shortly after the meal; they frequently last for sev- 
eral hours. Each attack may, of course, become fatal in conse- 
quence of suffocation, rupture of the stomach, ete. In the fur- 
ther course of the disease the attacks of pain become less severe; 
however, the general condition does not improve and the attacks 
last a longer time; the animals suffer more and more in their 
general condition. Respiration is also difficult in the periods 
between the attacks, and some animals may develop roaring. 
Finally, when the gastric muscularis has lost its contractility, 
no more attacks of pain occur, but the patients soon succumb to 
exhaustion, rupture of the stomach, suffocation or peritonitis. 

In other cases, when dilatation is due to catarrh of the 
stomach, or to improper food, one sees from the start the clinical 
picture of catarrh of the stomach in combination with difficult 
respiration, if the dilatation is at all considerable. In such 
cases and in those described above, the dilated stomach may be 
palpable from the rectum. During the slow development of the 
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dilatation the organism has time to adapt itself to changed con- 
ditions, hence during rest the pulse does not present a marked 
deviation from the normal. However, rupture of the stomach 
may occur at any time. 


Trinchera has described a condition under the name of ‘‘abdominal 
foundering of young horses,’’ which is due to gastric dilatation after 
improper feeding, and which is characterized by slow and _ hesitating 
inspiration, followed by quick interrupted expiration with drawing in 
of the flanks and bulging of the region of the lower ribs. These dis- 
turbances are most marked during and after the ingestion of food. 
If proper feeding is instituted the disturbances disappear after an 
interval which is longer than that during which the affection has per- 
sisted. ; 


These observations of Trinchera are in accord with others made in the 
province of Salzburg and showing that the permanent ingestion of voluminous 
food or the sojourn in poor pastures is followed by similar disturbances in respi- 
ration which however disappear on proper feeding (change of owner). 


Oppenheim observed a case of chronic dilatation of the 
abomasum in cattle. The animal vomited daily for weeks, espe- 
cially at the beginning of rumination. In a case described by 
Koch the affection followed upon atony of the fore-stomachs and 
its symptoms were obscured by those of the atonic condition of 
the latter. 

In dogs the symptoms are those of chronic gastric catarrh. 
The filled stomach may be palpated in both regions of the lower 
ribs; if its space is not completely filled with masses of food, per- 
cussion shows a tympanitic sound over a space between the 
eighth rib and the umbilicus (Schindelka) ; this sound becomes 
weaker or disappears after the ingestion of food; sudden pres- 
sure upon the gastric region elicits splashing sounds. 


Liénaux observed dilatation of the stomach of a dog, which ap- 
peared simultaneously with a sclerosis of the muscularis. The affection 
at first came on in periodic attacks, it then became permanent and 
led to diarrhea, which resisted every treatment, the feces contained 
almost unchanged food, particularly meat. The appetite was good. 
Behind the diaphragm one could feel a large immobile mass. The 
absence of vomiting was believed to be due to the stiffness of the 
stomach wall. 

In a dog with infrapapillary duodenal obstruction by a foreign body, 
Dasch observed motor insufficiency of the stomach with simultaneous 
tetany. In the gastric contents which were removed by stomach pump, 
after a test meal, free hydrochloric acid could be demonstrated only after 
the walls of the stomach had been thoroughly flushed with water, whereby 
the secretion of gastric Juice was stimulated. 


Treatment: If treatment is at all desirable, the ingestion 
of easily digestible, or still better, fluid feed (see page 317) may 
retard the development of fatal symptoms and the general con- 


dition of the animals may be preserved to a certain degree. 
Vol. 2—22 
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To remove the accumulated gastric contents the same means 
may be employed as recommended for gastric atony or for acute 
dilatation of the stomach (see pages 296 and 329). Pyloric 
stenosis in dogs may be treated by a gastroenterostomy as prac- 
ticed in human surgery; this operation has often been performed 
successfully in experiments on dogs. 


Literature. Castel, Rev. vét., 1903, 472 (Lit.).—Fitzroy-Philipot, J. vét., 
1885, 108.—Hitze, Pr. Mil. Vb., 1905, 161—Koch, Pr. Mt., 1880-81; 58, B. t. W., 
1890, 195.—Liénaux, Ann., 1898, 65.—Oppenheim, T. Z., 1899, 139.—Trinchera 
Clin. Vet., 1907, 613.—Dasch, T. Z., 1912, 241. 


7. Foreign Bodies in the Stomach. Corpora aliena ventriculi. 


_ Etiology. Aside from what occurs in rabies, in playing, re- 
trieving or also in devouring their food, dogs frequently swallow 
foreign bodies, such as stones, pieces of money, corks, bits of 
glass, skeins of twine, pieces of cartilage, bone, rags, sponges, 
needles, ete.; hair balls are rarely found in the stomach of dogs. 

In cats, pieces of mice or rats, or whole mice, are sometimes 
arrested in the stomach, other foreign bodies only very rarely; 
such foreign bodies may be needles, fruit seeds, ete. 


Pathogenesis. As long as foreign bodies remain free in the 
stomach, they usually do not produce any harm, but according 
~ to their nature, they frequently lead to acute or chronic catarrh 
or inflammation of the stomach. Sharp or pointed bodies fre- 
quently injure the gastric mucosa and penetrate it, leading then 
to perforation or fistula. Pointed as well as dull bodies may be- 
come wedged in the pylorus and may bring about its complete 
obstruction. 


Swallowed pins rarely cause gastro-intestinal disturbances. Zoja, 
who experimented on cats, made them swallow 125 sewing pins; only 
two penetrated, one above the pylorus, one into the rectum; the others 
were either voided through the anus or were found in the killed animals 
in the large intestine where they had not led to any injury (Hichhorst). 


Symptoms. These occasionally are similar to those of an 
acute, more rarely of a chronic gastric catarrh; they are more 
frequently similar to those of inflammation of the stomach; the 
lodgment of the foreign body in the pylorus produces the symp- 
toms of obstruction of the pylorus. In the latter case the fol- 
lowing symptoms are observed: Obstinate vomiting, lack of 
appetite, sometimes intense thirst, excitement, frequent change 
of posture, loud howling, groaning, inclination to bite, convul- 
sions, finally complete listlessness. The stomach is tender to 
pressure and the foreign body may occasionally be felt in the 
region of the lower ribs behind the liver (Udriski felt the end 
of a hairpin in a cat). The weakness rapidly increases, fever 
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sets in, the pulse becomes rapid and weak and the animal suc- 
cumbs. 


Diagnosis. On the basis of the symptoms described and in 
connection with the history of the case a diagnosis can, as a rule, 
be secured. Occasionally one might resort to an exploration of 
the abdominal cavity by the aid of Roentgen rays. However, it 
must not be forgotten that a large portion of the stomach in a 
Roentgenogram is covered by the liver, hence bodies which 
have not a high specific gravity may not become visible. It is 
advisable when making an X Ray plate to have the animals on 
their hind legs, so as to bring the pylorus below the liver. The 
stomach might also first be filled with carbon-dioxide gas. 


Treatment. The removal of a foreign body which is neither 
sharp nor pointed may be attempted by an appropriate emetic 
(apomorphine 0.005-0.01 gm.). If this treatment is not success- 
ful, or if it cannot be tried on account of the nature of the for- 
eign body, laparogastrotomy is indicated. With its aid Hamoir, 
Vennerholm, Udriski and Bergeon have saved dogs and one eat. 


Literature. Bergeon, Rev. vét., 1905, 698.—Hichhorst, Physik. Untersuch- 
ungsmethod., 1881, 241.—Hamoir, Ann., 1897, 649.—Mueller, D. t. W., 1907, 570.— 
ideiski, Arh. vet., 1904, 160.—Vennerholm, Z.:t. Tm., 1897, I, 123. (See also 
Lit. of intestinal obstruction in carnivora, ) 


Foreign Bodies in the Stomach of Other Animals. Foreign bodies 
are only very exceptionally found in the stomach of the horse. Hahn 
and Marek each found a piece of wood, Eberbach and Enke needles, 
respectively, 21 and 6 em. long, Wolker and Grundmann found pointed 
fragments of bone in the stomach or its neighborhood in the cadavers 
of horses which came to post-mortem examination. Foreign bodies cause 
inflammation of the stomach, perforation of this organ, or inflammation 
of the neighboring organs and of the peritoneum. Schmidt saw 
traumatic inflammation of the stomach, diaphragm and lungs of a 
horse. In a few cases feed-balls (Bayer) or gastroliths were found on 
post-mortem examination in horses which had died with symptoms of 
eolic (in a case of Moebius the stone found in the stomach weighed 
324 gm.; in a ease of Johne 750 gm.). 

In the stomach of swine foreign bodies occur somewhat more fre- 
quently (pointed objects, pieces of wood, hair balls), with the exception 
of hair balls, these usually lead to perforation of the stomach and 
to secondary peritonitis. 

Brown found two hair balls in a rabbit. The animal swallowed its 
own hairs as it licked them off, and they were glued together by the gastric 
mucus. 

In fowl foreign bodies are not infrequent. The animals take them 
up deliberately or accidentally while picking grain hastily, especially 
when they are fed in flocks. The foreign bodies remain in the crop and 
in the glandular stomach for a while, but then reach the muscular stomach 
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(see Plate III, page 263) and occlude its opening. Pointed and cutting 
foreign bodies injure the wall of the stomach and may perforate it, es- 
pecially in geese, ducks and pigeons, most often near the beginning of 
the intestine. In case of perforation of the stomach, fibrinous exudate 
freely forms around the foreign body and encloses it; it also causes ad- 
hesions between stomach and abdominal organs, also sometimes with the 
pericardium (Hébrant & Antoine). A fistula of the muscular stomach, . 
with formation of a cavity filled with disintegrated gastric contents may 
originate in this manner, as Joest observed in a pigeon. 

The symptoms consist in a gradual diminution of the appetite, 
constipation and rapid emaciation increasing to cachexia to which the 
animals succumb. If perforating foreign bodies are present, the stomach, 
partially enclosed in masses of fibrin, is felt as a rounded tumor in the 
abdominal cavity not very elastic and sometimes not movable, and it 
may be mistaken for an arrested egg in female animals. In the case 
of Joest which has been referred to, the pigeon showed disturbances in 
respiration, and died suddenly when the attempt was made to grasp it. 

- According to Hébrant & Antoine the only proper treatment is 
laparotomy’ with removal of the foreign body, together with its fibrin 
capsule, after which the abdominal wound heals readily. If the perfora- 
tion is incomplete, the foreign body is withdrawn from the stomach 
and removed, also with the fibrinous exudate; the stomach wound is 
then sewn up in like manner as after gastrotomy for the removal of 
blunt foreign bodies which occlude the opening. 


Literature. Bayer, W. t. Tk., 1906, 565.—Eberbach, D. t. W., 1899, 251.— 
Ehrle, W. f. Tk., 1906, 863.—Grundmann, Pr. Mil. Vb., 1901, 185.—Johne, 8S. B., 
1886, 31.—Moebius,--S.-B., 1882, 85—Murray, Rec., 1850, 264.—Sauter, B. Mt., 
1884, 145.—Schmidt, Dresd. Ber., 1908, 193.—NSérés, Rev. gén., 1903, I, 140.— 
-Volker, Pr. Mil. Vb., 1901, 135.—Hébrant & Antoine, Ann., 1912, 65.—Joest, Dresden 
Rev., 1909. 


8. Ulcer of the Stomach. Ulcus ventriculi. 


Occurrence. Ulcer of the stomach is rare in domestic ani- 
mals; it is seen most frequently in the abomasum of calves (Os- 
tertag, Kitt, Rasmussen), very rarely in the stomach of adult 
eattle (Kolb, Zippelius, Moussu, Gotteswinter, Kitt, Joest) also 
in the stomach of dogs (Johne, Frohner, Groll), swine (Hisen- 
mann) and horses (Munich, Jagnow, Roloff, Steinhard, Moussu, 
Hogard). Nagel found a round gastric ulcer in a hare. 


Etiology. Anything that may produce circumscribed necro- 
sis of the deeper layers of the gastric mucosa may also produce 
gastric ulcer. The necrotic tissue is digested by the gastric 
juice and in its place a deep loss of substance remains for some 
time. This may easily occur in deeply penetrating inflamma- 
tions or hemorrhages into the mucosa, in poisoning by caustic 
substances, in the course of hog cholera, of chronic hog erysip- 
elas, in tuberculosis of the stomach, malignant catarrhal fever, 
purpura hemorrhagica or profound gastric catarrh. Moussu 
and Hogard saw gastric ulcers in horses which had been fed with 
malt mash. Ostertag and Kitt think that in calves gastric ulcer 
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is due to catarrh of the mucosa of the abomasum. A dull force 
applied to the abdomen may produce gastric ulcers, because such 
force easily leads to hemorrhage into the gastric mucosa (Johne 
holds that this is the cause of gastric ulcers in calves). Injury 
to the gastric mucosa by gastrophilus larve, foreign bodies or 
partial rupture of the stomach wall are likewise productive of 
gastric ulcer. 

A second type of gastric ulcer is formed without preceding 
disease of the mucosa. The ulcers then are funnel shaped with 
the narrow end directed towards the serous coat. The loss of 
substance, which is equivalent to a territory supplied by one 
small blood vessel, suggests that the ulcer has been caused by a 
thrombotic or embolic closure of a small terminal vessel. Such 
gastric ulcers are found after extensive burns of the integument 
and in eats in trichinosis (Lebert, Wyss), which furnish the 
conditions favorable to the formation of emboli. In a cow suffer- 
ing from lymphosarcomatosis of the abomasum, Joest found mul- 
tiple peptic ulcers, probably caused by disturbances of circula- 
tion in the gastric mucosa. Whether an excess of hydrochloric 
acid of the gastric juice may produce ulcer of the stomach in 
domestic animals, as it does in man is a point not yet settled in 
veterinary science. 


Anatomical Changes. Ulcers are generally found in the 
neighborhood of the pylorus; they are round, oval or irregu- 
larly shaped and their base is either formed by the denuded but 
otherwise unchanged muscularis or serosa or by pseudomem- 
branes covering the peritoneal coat. The margins of the ulcers, 
particularly those of peptic ulcers, are quite sharp as if they had 
been stamped out artificially. Peptic ulcers (uleus pepticum 
sive rotundum, sive corrosivum, sive e digestione) do not show 
an inflammatory reaction in their neighborhood, they imitate in 
their outlines the shape of a funnel placed with its long axis 
obliquely towards the pylorus. If an ulcer perforates, general 
peritonitis occurs unless adhesions have previously been formed 
with the neighboring organs. Erosion of a larger vessel leads 
to copious hemorrhage. 


Symptoms. Gastric ulcers have generally been found in 
domestic animals accidentally upon post-mortem examination 
(in slaughtering horses without preceding observation of char- 
acteristic symptoms during life). If there are any observable 
symptoms during life they are identical with those of chronic 
gastric catarrh (see page 319) or chronic atony or the proven- 
triculi (see page 292). One may be justified in thinking of gas- 
tric ulcer if there is occasional hematemesis (vomiting of blood) 
or if the feces are hemorrhagic, black, tarlike. In horses mild 
colicky attacks have occasionally been observed. The condition 
of the patients often improves remarkably within a few days 
and then there is suddenly a marked relapse. 
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If perforation occurs, peritonitis sets in and rapidly takes 
a fatal course. According to Rasmussen one must think of 
round ulcer if calves become restless during transportation, 
throw themselves down, and then lie apathetically on the floor. 


Treatment. When there is suspicion of ulcer of the stom- 
ach, undigestible, coarse feed should be avoided because it in- 
creases the danger of perforation. Mucilaginous and astringent 
drugs are indicated (subnitrate of bismuth, silver nitrate), 
also hemostatics including adrenalin or suprarenin (for dogs 
30 drops of the 1% solution internally, repeated several times). 
The administration of hydrochloric acid is contraindicated. 
Carlsbad salt in larger doses may be employed with advantage, 
since it neutralizes an excess in hydrochloric acid, diminishes 
gastric secretion and aids in the removal of the contents of the 
stomach. Obstinate vomiting must be met by narcotics (opium). 


Literature. Eisenmann, Monh., 1906, XVII, 97.—Groll, W. f. Tk., 1907, 
627.—Jagnow, Z. f. Tk., 1900, 172.—Joest, Dresd. Ber., 1908, 140.—Kitt, Munch., 
Jhb., 1879-80, 31; 1892-93, 28; Monh., 1899, X, 28.—Kohlhepp, B. Mt., 1886, 
197.—Kolb, D. Z. f. Tm., 1890, XVI, 291—Moussu, Bull., 1895, 100.—Munch. 
W. f. Tk., 1876, 385.—Nagel, D. Z. f. Tm., 1889, XV, 128.—Plate, B. t. W., 
1906, 718.—Rasmussen, D. Z. f. Tm., 1891, XVII, 458.—Roloff, Pr. Mt., 1867-68, 
157. Steinhardt, Z. f. Vk., 1908, 313.—Zippelius, W. f. Tk.,; 1875, 357,— Fuchs, 
Magengeschwiire bei Haustieren, Diss. Giessen, 1911 (literature). 


9. Neoplasms in the Stomach. Tumores ventriculi. 


Occurrence. Tumors in the wall of the stomach are very 
rare, and therefore, and because they are difficult to diagnosti- 
cate, they do not have a great deal of practical significance. 


In the fore-stomachs of ruminants the omasum appears to be 
the favorite seat of neoplasms; here there are found polypoid 
tumors which attain a size of two fists and which may close up 
the opening between reticulum and omasum. Similar tumors 
are found more rarely in the reticulum. Sarcomata are likewise 
found in the omasum, up to the size of a fist; nodular, tough 
tumors, generally showing necrotic changes; these tumors are 
found more rarely in the reticulum or rumen. Kitt saw a chon- 
droma in the wall of the rumen of a calf. Finally the rumen of 
cattle may contain ulcers as large as a hand, the base being 
formed by thickened nodular masses of the wall of the rumen; 
such ulcers are probably due to carcinomatous neoplasms. 
Chaussée found small tuberculous nodules in the omasum and 
in the reticulum of a heifer. 

Tumors are common in the stomach proper (the abomasum), 
where they are found in the pylorus, the cardia, and the larger 
curvature. In the horse there occur sarcomata and carcinomata 
which, when growing in the stomach, may obstruct the cardia, 
the pylorus and the duodenum. In the abomasum of cattle, epi- 
thelial neoplasms are met with, such as adenomata, adeno-carci- 
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nomata, alveolar carcinomata, which undergo an early disinte- 
gration; further, diffuse lymphadenoid infiltration. Joest found 
a tuberculoma in the stomach of a cow with general tuberculosis. 
Hberlein observed a primary carcinoma in the stomach of a dog. 
More rarely are lipoma, fibroma, myoma, found in the stomach; 
similar to the latter is the circumscribed muscular hypertrophy 
which is sometimes met with in the stomach of the horse. 


Symptoms. The presence of a tumor of any size in the 
stomach disturbs its function on account of the destruction of 
part of the mucosa and on account of the impediment to the 
proper movements of the organ. Disturbances of digestion are, 
therefore, observed, which, however, have nothing character- 
istic, but are identical with those seen in chronic gastric catarrh 
or in atony of the fore-stomachs. In horses symptoms of colic 
are also seen occasionally after the ingestion of food; further, 
dizziness and vomiting; in cattle chronic bloating, frequent belch- 
ing, vomiting; in dogs enlargement of the circumference of the 
abdomen, vomiting, icterus. The animals become more and 
more emaciated, cachexia sets in and they finally die after com- 
plete exhaustion. Exceptionally a disintegrating neoplasm may 
lead to perforation of the stomach wall or to internal hem- 
orrhage (Menges) in consequence of the erosion of a larger 
blood vessel. 


Diagnosis. In large animals, gastric tumors can hardly 
ever be diagnosed with certainty. Exceptionally a tumor may 
be supposed to exist in horses, if palpation through the rectum 
discloses a firm thickening of the blind sae of the stomach, and 
if obstinate digestive disturbances are present; in some cases 
the extension of the tumor to neighboring organs and especially 
persistent, severe icterus are present. In carnivora, tumors are 
rare; they are located preferably in the regions of pylorus or 
fundus, and may be made out by palpation; this shows a firm, 
uneven body, not sensitive to pressure, which is slightly mov- 
able and lies behind the ensiform cartilage in the median line, 
or to one side. Large tumors move synchronously with the 
respiratory movements, being in contact with the posterior sur- 
face of the liver; they may be traced out to the frontal plane 
of the last rib. The symptoms are emaciation, vomiting after 
eating, splashing sounds in the stomach on thrust-palpation, oc- 
casionally severe icterus. If the tumor breaks down, the micro- 
scopical examination of vomited material or of lavage, as well 
as the chemical analysis may be of value. 


Treatment. Only in carnivora is there any hope of recoy- 
ery if the operative removal of the tumor can be carried out suc- 
cessfully. Parascandolo performed gastrectomy in a dog with 
good success. 


Literature. Ball, J. vét., 1906, 709.—Cadéac, Rev. vét., 1885, 434.—Dar- 
magnac, Rev. gén., 1905, V, 609.—Eberlein, Monh., 1897, VII, 289.—Hartmann, 
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Z. f. Vk., 1905, 157.—Joest, Dresd. Ber., 1907, 169.—Menges, Vet. Jhb., 1885, 87.— 
Messner, D. t. W., 1909, 19.—Parascandolo, W. f. Tk., 1901, 45.—Petit & Fayet. 
Bull., 1902, 648.—Savary, Rev. vét., 1903, 177.—Utz, B. Mt., 1889, 110.—Zietsch- 
mann, S. B., 1908, 73.—Chaussé, Bull., 1911, 352. 


10. Torsion of the Stomach. Torsio ventriculi. 


(Volvulus ventriculi.) 


In dogs a change of position of the stomach is observed oc- 
easionally, so that the organ with the pylorus turns around the 
cardia from right to left, consequently the larger curvature is 
to the right and the pylorus towards the region of the left lower 
ribs. Exceptionally there occurs torsion of the abomasum in 
cattle. 


_ Occurrence. From observations made, it appears that tor- 
sion of the stomach in dogs is not a very rare occurrence. Kitt 
was the first to describe two cases, later on the disease has been 
observed more frequently by Cadéac in Lyons, Jensen in Copen- 
hagen, Johne in Dresden. Single cases have also been reported 
by Wallmann, Poeanaru & Slavu, Rehaber, Billinghurst and 
Kllermann; Bonvinei reported one case in Italy, v. Ratz two 
cases in Hungary, Markus five cases in Holland. 

Only one case of torsion of the rennet in a ealf eight days 
old has been reported by Carougeau & Prestat. 


Etiology. It is owing to the great mobility of the pyloric 
half of the stomach, including the pylorus in dogs, that in cer- 
tain movements, such as jumping, rolling, rapid running up- 
stairs, the stomach easily changes its position. Since the stomach 
is sufficiently fixed by the abdominal wall and the abdominal or- 
gans, when completely filled, it can only change its position 
either if it is entirely empty or if it contains such bodies as 
pieces of bone, meat or liver which may produce a swinging 
motion of the stomach during the indicated movements. 


Pathogenesis. The pyloric half of the stomach and the 
duodenum get from behind the surface of the liver on the right 
side of the abdominal cavity, into the left side between the ab- 
dominal portion of the esophagus, the cardia of the stomach and 
the liver, where it will be compressed; at the same time the ab- 
dominal portion of the esophagus turns in a direction like the 
hand of a clock (seen from behind). In consequence of this 
change of position, both openings of the stomach become closed, 
the veins of the stomach and those of the spleen, which is forced 
to follow the change of position of the stomach, become partially 
or completely obstructed in consequence of pressure and tor- 
sion. The less collapsible and more resistant arteries, in which 
there is a high blood pressure, continue to propel an almost nor- 
mal amount of blood into the vessels of the stomach and spleen, 
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and a rapidly increasing profound venous congestion is devel- 
oped. Excess of carbon-dioxide in the gastric vessels causes 
convulsive colicky pains and contractions of the gastric wall, 
which will only cease after several hours and after bloating and 
edematous infiltration of the gastric wall have developed. Pain 
is also caused by a torsion of the nerves and by the development 
of peritonitis. Since nothing can pass from the stomach 
and since absorption into the blood is almost abolished, the 
stomach becomes quickly and enormously dilated by gases which 
develop from food stuffs that may be present, and from the hem- 
orrhagic infarction with serum extravasation, which has been 
caused by the torsion. The more feed there is present in the 
stomach, and the more severe the twisting, the more rapidly 
will bloating attain a dangerous degree. The enlarging stom- 
ach interferes with the movements of the diaphragm and in this 
manner and also in consequence of a developing general infec- 
tion, eventually also of peritonitis, which is caused by microbic 
invasion through the damaged stomach wall, disturbances of 
circulation are produced. 


Anatomical Changes. Sometimes the stomach is enlarged 
and bloated to ten times its normal volume; the pyloric half and 
the first portion of the duodenum are found between the pos- 
terior surface of the liver and the posterior surface of the stom- 
ach, which are now directed towards the head below or, on the 
contrary, above the twisted esophagus, while the great curva- 
ture is turned towards the right. The mesentery of the duo- 
denum forms a tense string drawn between the right kidney and 
the stomach and compressing the median part of the latter from 
in front. The mesentery is drawn over the dilated stomach and 
the dark red wall of the latter may be seen shining through it. 
~ Upon eutting open the stomach, gas is discharged abundantly; 
the mucosa is dark red; the whole wall is infiltrated and edema- 
tous. The dark red discoloration is sharply demarcated towards 
the esophagus, but fades out gradually at the pylorus towards 
the normal mucosa of the duodenum. The spleen is much en- 
larged and curved in the shape of a capital U, blackish red in 
eolor, the capsule is tense. The abdominal cavity usually 
contains a hemorrhagic serous fluid. The liver is somewhat 
displaced towards the right and is anemic. Occasionally there 
may be signs of a beginning peritonitis. 


In the case reported by Carougeau & Prestat, the abomasum of the 
ealf was twisted towards the right; both openings were closed; its wall 
showed evidences of much congestion, the peritoneum was inflamed. 


Symptoms. The disease is characterized by a sudden attack 
of abdominal pain, and by rapidly increasing bloating. The 
patient stands motionless and apathetic on one spot and if 
urged on, moves stiffly and carefully. The ingestion of food 
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and drink, and defecation cease; exceptionally there may be 
intense thirst (Bonvicini), but the ingested water at once re- 
turns through the mouth or nose. Gagging sometimes super- 
venes, but vomiting does not occur; irritation of the fauces 
causes retching, but no vomiting. The abdomen usually rap- 
idly enlarges in all directions, in exceptional cases only slowly 
(Bonvicini), it appears tense. The percussion sound is every- 
where loud, occasionally of a metallic character with the excep- 
tion of a dullness in the right hypochondriac region as large as 
a hand, which is caused by the spleen which is here situated 
behind the abdominal wall (Cadéac). Palpation of the abdo- 
men causes intense pain, particularly after the affection has 
lasted a certain length of time; one can feel a tense sac in the 
abdominal cavity. Intestinal sounds are absent. 

As the abdomen gradually increases in size, difficulties in 
respiration increase to attacks of suffocation; cyanosis bhe- 
comes marked, the heart beat 1s much accelerated, hard; the 
pulse becomes gradually weaker and finally it can no longer 
be felt. 

The disease is of short duration, death ensues within 24 to 48 
hours after the appearance of the first symptoms, as a rule in 
consequence of suffocation. 


In the case of Carougeau & Prestat, the previously healthy calf. 
stopped sucking; protruded its tongue, did not lie down, defecated less 
frequently, colicky pains and constipation soon came on. After the 
administration of milk the restlessness increased. The next day weak- 
ness was already well marked and pressure upon the abdomen elicited 
splashing sounds. After a day and a half the calf died. 


Diagnosis. The clinical picture in the dog is characteristic 
enough to enable us to make a diagnosis; an exploratory punc- 
ture may however become advisable. In obstruction of the 
esophagus there are no abdominal pains nor bloating. In dis- 
placements of the intestines there occurs true vomiting, bloating 
of the abdomen is absent or quite insignificant. In the course of 
general acute peritonitis vomiting is frequent, fluids poured 
into the mouth get into the stomach, bloating is not very marked 
and there is fever from the start. 


Treatment. In cases which are not yet far advanced opera- 
tive interference may bring relief. T’o diminish the tension of 
the abdomen and to relieve the lungs it is necessary slowly to 
remove the gases from the stomach by puncture. Then the 
abdominal cavity is opened and the collapsed stomach replaced 
in its original position. This is done with the fingers introduced 
between the stomach and liver, which then grasp the pylorus 
and the duodenum and twist them back to their normal place. 
(In a case not completely elucidated Cadéac brought about 
recovery by a laparotomy.) 
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Literature. Bonvicini, Nuov. Erc., 1900, 290.—Cadéac, J. vét., 1895, 513, 
1906, 16.—Carougeau & Prestat, J. vét., 1898, 340.—Jensen, Maanedsskr., 1899, X, 
70.—Johne, 8S. B., 1902, 217.—Kitt, Monh., 1895, VI. 20.—Poeanaru & Slavu, Arh. 
vet., 1906, 185.—Behaber, W. f. Tk., 1907, 681.—Wallmann, B. t. W., 1897, 38. 


Other Changes of Position of the Stomach. In dogs, the stomach 
sometimes slips through an opening in the diaphragm into the thoracic 
cavity (Fiinfstiick, Johne, authors’ observation) ; a case of Baerner 
shows that the horse’s stomach may also exceptionally get into the tho- 
racic cavity. In ruminants, the reticulum and occasionally the omasum 
may enter the thoracic cavity through an opening of the diaphragm. <A 
prolapse of the stomach in a hog, which appeared to be healthy during 
life, was found by Fritz. 

An auto-invagination of the stomach was reported by Adam, invag- 
ination of the stomach into the duodenum by Spencer. 

If strangulation of the prolapsed stomach takes place, the animals 
which have already suffered from difficult respiration succumb in a short 
time to suffocation. In the case of Baerner a roaring horse with a par- 
tially prolapsed non-inearcerated stomach had occasional attacks of 
eolic. In ruminants, prolapse of the fore-stomachs causes chronic bloat- 
ing, possibly also compression of the heart. 


Literature. Adam, W. f. Tk., 1866, 63.—Biarner, Z. f. Thl., 1899, III, 333.— 
Fritz, Schw., A. 1904, XLVI, 106, 164.—Finfstiick, S. B., 1878, 106.—Spencer, J. 
of comp. Path., 1890, 45.—Hamann, Pr. Vb., 1909, II, 47. 


11. Hemorrhage from the Stomach. Haemorrhagia ventriculi. 
(Blutbrechen, [German]; Hamatemesis.) 


Etiology. Arterial hyperemia of the gastric mucosa easily 
causes hemorrhages per diapedesin or per rhexin, which are 
rarely so abundant that there is a free blood extravasation 
into the cavity of the stomach. This may however be the case 
if acrid or caustic substances have caused a deeply penetrating 
inflammation or a necrosis of superficial layers of the mucosa 
with subsequent ulceration. 

Hemorrhages from the stomach likewise appear in the 
course of certain acute infectious diseases; they may then be 
due to local inflammatory processes or more generally to the 
general infection. Diseases of this type are particularly pur- 
pura hemorrhagica, anthrax, hog cholera, swine plague, dis- 
temper in dogs, smallpox, scorbutus, ete. 

Diseases of the blood vessels and changes in the blood are 
the cause of hematemesis which occurs in blood diseases and 
cachexia. Ulcer of the stomach gives rise to hemorrhages from 
the stomach. Swallowed foreign bodies sometimes injure vessels 
of the gastric wall and cause hemorrhages into the stomach, 
gastric vessels may also be torn in a fall or in overwork. In 
horses gastrophilus larve sometimes produce injuries which 
lead to hematemesis (Qualitz). Rupture of the enlarged and 
subsequently adherent abdominal aorta or of the cceliac artery 


348 Hemorrhage from the Stomach. 


may also form an extremely rare cause of fatal hemorrhage 
into the cavity of the stomach. 

Congestion of the gastric mucosa leads usually at most to 
parenchymatous hemorrhages, as is seen in the course of dis- 
eases of the liver, of the portal vein, of the heart and of the 
lungs. ; 


Symptoms. The only reliable symptom of hemorrhage of 
the stomach consists in the vomiting of blood (hematemesis, 
sive vomitus cruentus) ; it is however usually observed only in 
earnivora and then only after more severe hemorrhages. The 
animals then expel either feed-material streaked with blood or 
pure blood through the mouth and nose. The latter may be 
fluid and bright red or coagulated into dark brown masses. 
After having been in the stomach for a longer time, the vomited 
blood is dirty brown or of a chocolate color, similar to ground 
coffee, since the hemoglobin has been changed into hematin by 
the action of the hydrochloric acid of the gastric juice. Micro- 
scopic examination of the vomited masses which have an acid 
reaction or of the gastric contents removed by catheter shows, 
aside from more or less changed particles of food, pale or dis- 
integrating blood corpuscles, although they may be entirely 
absent, having been completely dissolved by the gastric juice. 

Most frequently blood which has been extravasated into 
the cavity of the stomach enters the intestinal tract and leaves 
_ the body with the feces. During its way out it is always changed 
materially; the hemoglobin is decomposed and the albumen 
undergoes putrefaction, hence the feces are tar-like discolored, 
soft, or on the contrary dry and very fetid. 

If the hemorrhage is profound the general symptoms of 
internal hemorrhage become manifest; pallor of the mucous 
membranes, small pulse, perspiration, dizziness; repeated small 
hemorrhages lead to chronic anemia. 


Diagnosis. Gastric hemorrhage can be. diagnosticated only 
upon the basis of hematemesis, or upon the removal of blood- 
tinged masses with the stomach tube and then only if it ean be 
ascertained that the blood comes from the vessels cf the stomach 
and did not get into the latter from some other place. The 
difference between pulmonary hemorrhage and hematemesis 
has been pointed out elsewhere (see page 98); it should here 
again be mentioned that blood may get into the stomach from 
the nose, from the buccal cavity and from the respiratory 
tract; such hemorrhages must be excluded before a diagnosis 
of gastric hemorrhage can be made reliably. There is also the 
possibility that dogs may vomit previously ingested blood; this 
is often indicated by the fact that no anemia can be observed 
in spite of large masses of blood vomited. Whether blood 
voided with the feces comes from the stomach or from the 
anterior portion of the intestinal tract cannot be determined 
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solely by the appearance of the feces; the clinical history of 
the case and the examination of all other organs must determine 


the diagnosis. 


Treatment. In order to stop the hemorrhage the patients 
should be placed at rest and should be made to swallow ice or 
some cold water; in dogs external applications of ice may be 
made in the region of the stomach. Subcutaneous injections 
of ergotin (5-10.0 gm. or 0.2-1.0 for small animals), extr. hydras- 
tis (8-10.0 gm. or 0.2-0.5 gm.) are used with advantage. To 
diminish the movements of the stomach opium internally (5- 
10.0 or 0.1-0.5 gm.) is useful, eventually combined with astrin- 
gents (acetate of lead, tannin, tannoform, tannalbin, sulphate of 
iron, chloride of iron, alum). Gelatin may also be used either 
alone or with wine internally; also adrenalin or suprarenin (for 
dogs every hour 30 drop doses of the 1% solution). Caution 
is necessary in internal medication since it may further stimu- 
late vomiting. 

As long as the hemorrhage lasts, the animals should be 
starved, then they should receive only fluid, soft and mashy 
feed for several days. 


Literature. Qualit7. Z. f. Tk., 1891, 459.—Schneidemiih], Tm. R., 1888-89, TIT, 
13.— Vogel, Rep., 1863, 116. 


12. Intestinal Hemorrhage. Enterorrhagia. 


Etiology. More severe hemorrhages upon an inflammatory 
basis are usually observed only if the inflammation has been 
caused by an infection or by acrid caustic materials or if it is 
complicated by ulceration. This is seen in the course of an- 
thrax, cattle plague, hog-cholera, swine plague, distemper in 
dogs, pyemia, septicemia; after intoxication by caustic poisons, 
in meat poisoning, after the administration of drastic laxa- 
tives. Intestinal hemorrhages are frequently seen during pur- 
pura hemorrhagica, scorbutus, and other diseases, and are due 
more to morbid changes of the vessel walls than to a local 
disease of the mucosa. 

Mechanical injury of the intestinal mucosa by swallowed 
foreign bodies (fragments of bone, nails, etc.), animal para- 
sites, echinorrhynchus gigas, taenia echinococcus, dochmius 
duodenalis, ete., desiccated coproliths, hard substances intro- 
duced into the rectum (end-piece of a rectal syringe), or stabs 
produced intentionally (Sequens) may cause greater or lesser 
intestinal hemorrhages. 

Congestion of the intestinal veins in chronic interstitial 
hepatitis or in valvular disease of the heart, obstruction or 
compression of the portal vein, thrombosis or embolism of intes- 
tinal arteries may occasionally be the cause of intestinal hem- 
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orrhages. Hemorrhoids (dilatation of veins) below the rectal 
mucosa, which is sometimes seen in dogs and horses (Utz, HWeck- 
art) also are the cause of hemorrhages from the rectum. 

As further causes of intestinal hemorrhages there may be 
mentioned: very vascular or disintegrating tumors, especially 
mucus polyps, intussusception, tearing of the dilated abdominal 
aorta or of the anterior mesenteric artery after they had pre- 
viously become adherent to the intestinal wall, finally extensive 
burns, probably on account of the formation of emboli in the 
intestinal vessels. 


Symptoms. The feces are stained with Bosa or pure blood 
may occasionally be voided through the anus. The more pro- 
fuse the hemorrhage, the more easily blood coagula are formed, 
so that the voided masses may sometimes consist of coagula 
only. This is particularly observed in hemorrhage from the 
posterior portions of the intestines, since blood here does not 
mix well with the already firm feces. In hemorrhage in the 
anterior portions of the intestines, the feces are intimately 
mixed with blood, they are tar-like, black, or even as though 
charred, and they have an intense putrefactive smell. If the 
hemorrhages have been only slight the feces appear pale reddish 
or only streaked with blood; in slight rectal hemorrhages the 
bloody streaks are limited to the surface. Defecation may be 
very easy or it may be quite difficult, particularly if the hemor- 
rhage is due to.inflammatory conditions. 

It is possible to demonstrate the presence of red blood 
-eorpuscles or of hemoglobin, even in oecult bleeding, by micro- 
scopical or chemical examination, although the appearance of 
the feces may be normal. If the bleeding is more than slight 
the addition of water to the feces will afford information, be- 
cause the water is colored red after the fecal matter has sedi- 
mented. 


For a microscopical examination, lentil- to pea-sized particles of the fecal 
matter are taken from several places, or several separate large drops if the feces are 
thin and mushy; they are stirred together with some physiological salt solution and 
spread thin on a slide. With a sufficient magnification, the red cells can be seen 
either uninjured or swollen and pale, more frequently fallen apart; they are, however, 
missed not infrequently, especially in hemorrhage from the anterior portions of the 
intestine, because they have been destroyed during their passage. 

The chemical demonstration of hemoglobin is usually positive, even in those 
eases of gastric or intestinal hemorrhage where the microscopical examination fails, 
because the coloring matter of the blood can be shown to be present, by chemical 
means, even in a dilution of 1:150.000-200.000. Since the blood test may be 
positive as long as four,days after feeding meat or dog-biscuit, carnivora must be 
fed with vegetable food and milk for 4-5 days before the examination. The following 
tests are adapted to the demonstration of hemoglobin: 

The Benzidin-test of Schlesinger & Holst, in which a pea-sized portion of the 
feces is placed in a test tube filled one-fifth with water, and brought to a boil, in 
order to destroy oxidizing ferments which may be present accidentally and may 
simulate a positive reaction. Ten to 12 drops of a freshly prepared solution of Ben- 
zidinum purissimum, Merck, are mixed with 214-3 ¢. ¢. of a 3%-solution of peroxide of 
hydrogen (of the benzidine take the point of a knife full to 2 ¢. e. of glacial acetic 
acid); to this mixture about 5 drops of the cooled suspension of fecal matter are 
added. Usually the mixture immediately assumes a beautiful green or blue color, or if 
very little blood is present, after 14-14 minute, and on standing it becomes deep violet. 
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For the Guaiac-test, a fine paste is made by rubbing up the fecal matter care- 
fully with water; one-third of the volume of glacial acetic acid is added to the 
paste and the whole is extracted with ether; 3-5 c. c. of the extract are placed in 
a test tube, with 10 drops of a freshly prepared tincture of guaiac and 20 drops of old 
oil of turpentine. On shaking, the color turns blue-violet or greenish blue. Ac- 
cording to Wetzel, this test is negative after eating meat, and for this reason a 
positive result indicates a pathological process. 

The aloin-test also is made with an ether extract of the fecal matter, to which 
are added 20-30 drops of turpentine and then 10-15 drops of an alcoholic solution of 
aloin (a small knife-point full of aloin in 3-5 ¢. ¢ of 60-70% alcohol). The ap- 
pearance of a light-red and later cherry-red color proves the presence of blood. 

In the paraphenylendiamin-test after Boas, the ether extract of the fecal matter 
is mixed with 1-2 drops of a %% solution of paraphenylendiamin; an olive-green 
color appears almost immediately on shaking, and turns promptly dark violet. Ac- 
cording to Wetzel, this test also is negative after eating meat. 


Diagnosis. As a rule blood can be recognized in the feces 
with the naked eye. One may however be misled by a naturally 
dark brown color of the feces of carnivora after eating meat; 
or by the brown color of feces of animals which have received 
preparations of bismuth or iron. In these cases the water 
which is mixed with the feces is not colored red, and the micro- 
scopical and chemical examinations are negative. In order to 
avoid these sources of error, all meat or dog-biscuit should be 
withheld for at least four days before a chemical examination 
is to be made, and the animals must not be treated with bismuth 
or iron during this time, the pale-red color of the feces of plant- 
eating animals, after feeding with red beets, disappears on the 
addition of potassium hydrate to a suspension of the fecal mat- 
ter—Hemoglobin may be demonstrated microscopically, or only 
by chemical examination, in the feces of animals which have 
eaten of the blood of slaughtered animals or have licked bleed- 
ing wound; but in these cases there are no signs of internal 
disease.—Hemorrhage from the stomach causes the same symp- 
toms as that from the intestine, and if the blood is intimately 
-mixed with the feces or if the later have a uniform tar-black 
color, only an exact examination of all organs, together with a 
eareful consideration of the clinical history can decide the 
question. 

The site of the bleeding is indicated to a certain extent by 
the color of the discharged blood, in so far as the blood is 
altered the more, the closer to the stomach the bleeding has 
taken place. The presence of streaks of blood on the surface of 
feces, which otherwise are normal, indicates rectal bleeding; 
close admixture of blood and feces suggest bleeding in the upper 
portion of the colon or in the small bowel. It is to be kept in 
mind, however, that the macroscopical and even the microscop- 
ical demonstration of blood in the feces may fail in spite of an 
existing intestinal hemorrhage, either because the trouble has 
lasted only a short time and the discharged blood has not 
reached the anus, or because a mechanical obstruction renders 
the removal of the blood toward the anus impossible, as is the 
case for instance in the course of intestinal torsion and strangu- 
lation, not infrequently in intestinal invagination and in severe 
cases of thrombosis of the mesenteric artery. . 
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Treatment. The treatment of intestinal hemorrhage is in 
general identical with that of hemorrhage from the stomach, 
and preparations of opium and astringents may be administered 
every one to two hours without any fear. Hemorrhages from 
the posterior portion of the intestinal tract require local treat- 
ment from the rectum with gelatin dissolved in hot water, astrin- 
gents, also adrenalin or suprarenin (see page 349). If the loss 
of blood has been considerable, intravenous injections of physi- 
ologic salt solution may be very beneficial. 


Literature. Eckart, W. f. Tk., 1899, 312.—Franke, B. t. W., 1901, 179.— 
Labat & Cadéac, Rev. vét., 1884, 105.—Sequens, Vet., 1896, 236.—Utz, B. Mt., 1873, 
116.—Wetzel, Exp. u. Klin. Unters. tb. d. Nachweis vy. Blut im Kot. Diss. Giessen, 
1911. 


Rectal Hemorrhage of Cattle. (Hemorrhagic inflammation of the 
rectum, “‘Riicken-’’ or ‘‘Lendenblut,’’ [German].) Haubner has de- 
scribed a hemorrhage from the rectum in ruminants, particularly in 
cattle, which is sporadic or enzootic in character; its anatomical cause is 
claimed to be a moderate inflammation of the rectum brought about in 
well-fed animals by the ingestion of irritating acrid vegetable feed. 

Holterbach has recently reported several cases of this affection in 
young cattle of poor owners, also in larger herds. He observed at the 
same time numerous cases of rectal hemorrhage in dogs. 

The symptoms are diminished appetite, depression, stiffness of the 
back, and tenesmus. After one to two days, dry firm feces, mixed with 
blood, are voided with an effort; sometimes pure blood. The rectum is 
hot and swollen. In spite of an elevation of temperature (up to 40.2° C.) 
there is no change of pulse or respiration. The disease usually ends in 
recovery within two to five days; it may, however, exceptionally lead 
to a fatal termination. 

The treatment recommended by Haubner, consists in the administra- 
tion of salts, and in careful irrigation and emptying of the rectum with 
mucilaginous fiuids, or dilute vinegar and cold applications to the region 
of the sacrum. MHolterbach gives, every two hours, a tablespoonful of 
the following mixture: Ferri sulphat. sice. pulv. 150. gm., Sal. Carolin 
fact. pulv. 300. gm., Pepsin Witte. Germ. 30. gm. 


Literature. Haubner, Landw. Tk., 1902, 91.—Holterbach, B. t. W., 1908, 81.— 
Pietropaoli, N. Ere., 1909, 481. 


13. Acute Intestinal Catarrh. Catarrhus intestinalis acutus. 


(Katarrhalische Darmentziindung [German]; Enteritis catarrh- 
alts acuta.) 


Etiology. The etiology of acute intestinal catarrh is on 
the whole identical with that of acute gastric catarrh (see page 
311). Errors of diet are concerned preferably in the produc- 
tion of primary intestinal catarrh; these usually produce their 
bad effect upon the stomach, but they subsequently also excite 
an inflammatory process in the intestines. Feed which is im- 
proper from any cause or taken in large amounts and food which 
is easily fermenting or irritating are equally noxious. The af- 
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fection of the intestines is caused either by an extension of the 
inflammatory process from the stomach to the intestinal mucosa 
or because the substances causing inflammation are passed un- 
changed to the intestines, where they exhibit their inflammatory 
properties. Dahne saw several cases of acute intestinal catarrh 
with grave general symptoms after the ingestion of Swedish 
elover which had grown abundantly and luxuriantly on a pas- 
ture. Cattle often show signs of acute intestinal ecatarrh with 
profuse diarrhea after the ingestion of green leaves of sugar 
beets. 

Microorganisms frequently play an important part in the 
production of the affection, particularly saprophytes, which are 
present normally, if their ‘virulence is increased or the resist- 
ance of the intestinal epithelia is diminished. Intestinal catarrh 
is produced in this manner after the ingestion of rotten or sour 
feed, as for instance sour beer draffs, after the ingestion of 
meat from sick animals, which is infected with pathogenic bac- 
teria. Pfliiger and Uebele claims that dogs sometimes become 
sick with acute intestinal catarrh if they receive exclusively 
horse meat which is otherwise unobjectionable. These attacks 
may even run a fatal course, and it is claimed that the toxic 
element can be demonstrated in the bouillon from such meat 
and that it may be made innocuous by sheep or cattle fat. 

In this case, the question of anaphylaxis may arise, due to 
enteral introduction of foreign proteins, as Rosenau & Ander- 
son succeeded in producing it artificially in guinea-pigs by the 
intestinal introduction of horse-meat or horse-serum. (Perhaps 
this affords an explanation of the frequent occurrence of serum- 
disease among the tartar population of Russia where horse- 
meat is a principal article of diet.) An independent infection 
is probably responsible for intestinal catarrh which occurs in 
larger establishments, especially in herds of hogs, independently 
of dietary errors, and which may affect many animals within a 
short space of time. (Aronsohn, Esser, the authors.) 

An infection must be assumed to be the cause of the affec- 
tion if in the absence of errors of diet, numerous animals of a 
large herd sicken within a short period of time, as occurs fre- 
quently among herds of swine (Aronsohn, Esser, authors’ ob- 
servation). In young fowls we observe an enzootic intestinal 
eatarrh which is probably due to infection (Klee). 

Very fibrous vegetable parts which are not, or only with 
difficulty, digested, as well as ingested sand, sometimes injure 
the mucosa, while the great majority of laxatives will only pro- 
duce a eatarrhal condition in the intestinal mucosa. 

External and internal cooling of the body does not only 
cause energetic peristalsis by reflex irritation, but it may also 
ence an intestinal catarrh; this is evidently the cause of the 
requency of this affection during the colder season (pasturing 


on frosted meadows, feeding on “frozen potatoes, beets, the in- 
ol. 2—23 
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gestion of ice-cold water), while the not uncommon occurrence 
of the disease during the warmer season (summer diarrhea) is 
probably usually due to the ingestion of impure water. Work- 
ing oxen sometimes develop short attacks of intestinal catarrh 
during the summer if they drink too much water while heated 
(Cruzel). 

As further causes must be mentioned, intestinal worms, in- 
testinal calculi, desiccated feces, the irritating effect of which 
may be further increased by the presence of bones and other 
foreign bodies. Catarrh of the rectum may be due to improper 
manipulation in examination and treatment. 

Intestinal catarrh is often observed to be secondary to 
acute infectious diseases; it also presents itself almost con- 
stantly as one of the symptoms of septicemia. Acute intestinal 
catarrh is particularly frequent in the different septicemia dis- 
eases of fowl. (See Vol. L) 


Pathogenesis. The inflammatory process commences with 
an injury to and degeneration of the intestinal epithelial cells, 
followed by dilatation of the blood capillaries in the intestinal 
mucous membrane and the almost simultaneous exudation of 
an albuminous fluid into the lumen of the gut; the intestinal 
secretion is increased, leucocytes migrate into the tissue spaces 
of the mucous membrane and into the lumen of the gut. 

The intestinal function is affected by the catarrh in various 
directions. Above all a marked, abnormal disintegration of the 
intestinal contents occurs, especially an acid fermentation with 
the formation of lactic, butyric and acetic acids, also the devel- 
opment of gas (carbonic acid, hydrogen, methane), putre- 
faction of proteins, associated with the formation of sul- 
phuretted hydrogen, indol, skatol, ete. The cause for these 
processes is found in the fact that the constituents of the chyme 
are not accessible to the digestive enzymes, being insufficiently 
prepared mechanically and chemically, further in the great 
multiplication of the intestinal microorganisms, in the insuf- 
ficient formation of digestive enzymes, in the secretion of an 
albuminous fluid which is subject to disintegration, and in the 
fact that the process of absorption is disturbed owing to the 
injury suffered by the intestinal epithelia, and partly on ac- 
count of the increased peristalsis. The resulting products of 
disintegration contribute their part in aggravating the in- 
flammation. The irritating action of most of these products, 
upon the inflamed intestinal mucous membrane, which is more 
sensitive for the same reason, accelerates the intestinal move- 
ments, which at times may become convulsive and may thereby 
lead to colicky pain. The increased peristalsis, the disturbances 
in the absorption and the exudate which is poured into the lumen 
of the intestine give rise to diarrhea, if the catarrhal inflamma- 
tion has involved the colon of herbivora, and at least the distal 
portions of the small bowel in carnivora. 
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The general effects of intestinal catarrh are manifested 
particularly in weakening of the body because of the-disturb- 
ances in digestion and assimilation, and also because of the 
exudate into the interior of the intestine, the amount of which 
corresponds with the extent of the inflamed mucous membrane. 
Young animals with rapid metabolism, emaciated animals which 
are feeble or old and do not possess a sufficient supply of stored- 
up energy, are debilitated rapidly, particularly if the small in- 
testine is involved and, in herbivora, the cecum. The loss of 
strength is due in part also to the loss of water which is con- 
siderable in profuse diarrhea and causes the blood to become 
thickened, disturbs the processes of metabolism in the tissue cells, 
impedes the circulation of the blood by increasing its viscosity. 
Further, the intestinal catarrh may give rise to the absorption 
of toxic substances, if the intestinal epithelia and the digestive 
enzymes are markedly injured in their function of destroying 
protein toxins which may have been ingested with spoiled food 
or may have been formed in the course of the abnormal disin- 
tegration in the intestine. In cases of this sort, considerable 
quantities of bacterial endotoxins sometimes are absorbed and 
produce fever. The bacteria themselves can also be absorbed 
if the intestinal epithelia are greatly injured; in consequence 
the microorganisms are either dissolved forthwith, or they are 
deposited in accidentally predisposed organs and, in the latter 
ease, produce local inflammations of distant organs. In case of 
severe degeneration or partial desquamation of the intestinal 
epithelial cells, foreign proteins may finally be absorbed and 
thereby lead to anaphylaxis, more frequently in the form of 
urticaria. 


Anatomical Changes. Sometimes throughout its whole ex- 
tent, sometimes in some parts only, the intestinal mucosa is red- 
dened, swollen and abundantly covered with mucus; it some- 
times also shows small hemorrhages. The submucosa is in a 
condition of edematous infiltration. The villi are hkewise swol- 
len; they are crowded together and give a velvety appearance 
to the intestinal surface. The solitary and agminated follicles 
are swollen and sometimes discharge a purulent mass on pres- 
sure, or their surface has become changed into a round ulcer. 
Hspecially in the large intestine the mucosa shows a fine bran- 
like deposit indicating necrosis of the epithelial cells. The feces 
are fluid or thin; even in the small intestines they are mashy, 
very fetid and contain threads of mucus, pus, blood. The mesen- 
teric glands are in a condition of acute swelling. 


Symptoms. If there is also catarrh of the stomach the 
symptoms of the latter predominate, especially lack of appetite 
and listlessness, and particularly at the beginning. The most 
prominent symptoms of acute intestinal catarrh consist in 
changes in defecation and in the character of the feces. In 
herbivora, constipation or retarded defecation is often observed 
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for days and occurs in consequence of the preceding catarrh 
of the stomach. In a few cases, and always in carnivora, the 
intestinal catarrh commences with diarrhea; the latter is rarely 
absent in carnivora, more often in herbivora, because in them 
the affection may be confined to the small intestine. The feces 
are mushy or entirely fluid; they contain poorly digested food- 
stuffs, also frequently mucus and shreds of the epithelial lining, 
sometimes streaks of blood. They are very fetid, and usually 
have an acid reaction. Feces of this nature contaminate the 
region around. the anus or of the cloaca in fowls; they are 
dropped frequently and in large amounts with signs of tenes- 
mus; later involuntary passages may take place. When the 
animals defecate the mucosa of the rectum sometimes prolapses 
and later there is a relaxation of the sphincter muscles with 
gaping of the anal opening. 

The abdominal circumference either remains normal or is 
diminished; in other cases it becomes larger. Palpation some- 
times elicits pain, especially in small animals. The intestinal 
sounds are more lively; they are often audible continually, very 
loud, rumbling, so that they may be heard for a distance of 
several feet; they are markedly metallic. Fetid flatus some- 
times escapes from the anus with loud sounds. 

Convulsive contractions in the intestines of the horse, oc- 
curring at short intervals, cause colicky pains which increase 
after the ingestion of food or drink, and they manifest them- 
selves differently in various animals. Horses may show milder 
- or more severe colicky pains. Cattle manifest pain by dull 
roaring, groaning, kicking with their hind legs towards the ab- 
domen; dogs hide themselves, lie curled up, howl loudly from 
time to time, jump up suddenly and run backward and forward; 
hogs hide in the straw, grunt loudly and frequently roll about; 
fowls do not show any manifestations of abdominal pain. 

The urine is diminished, dark in color, and in carnivora fur- 
nishes a rich deposit of urates; its reaction is acid even in 
herbivora; indican is increased. 

The temperature is frequently somewhat elevated. In 
more serious cases and in severe diarrhea the heat is un- 
equally distributed at the periphery; the pulse is accelerated. 
Thirst is usually increased. 

If the intestinal catarrh is severe and if diarrhea continues 
for any length of time, prostration sets in rapidly. The ani- 
mals now lie motionless on the floor or they are hardly able to 
stand on their feet; the eyes sink in, the glance becomes luster- 
less, the hair rough; fowls drop their wings, stand or sit long in 
the same place; the exhaled air is bad and the whole body has a 
similar fetid smell. The abdomen is drawn in and tender to 
pressure; the temperature and the pulse become subnormal, 
the heart beat becomes\hammering, and death now soon ensues. 

The clinical picture just described varies in some respects, 
according to the exact seat of the affection. 
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If the small intestines alone are affected (lleitis et jejunitis 
eatarrhalis acuta) diarrhea may be absent and the feces may 
appear fairly normal; the intestinal sounds are more lively than 
under normal conditions, especially in the region of the small 
intestines; violent pains may occur frequently. Disease of the 
duodenum may be assumed if there is an icteric discoloration of 
the mucose and if bile pigment appears in the urine. 

In catarrh of the large intestines diarrhea is rarely absent; 
symptoms of colic, however, may be absent or quite mild; the 
intestinal sounds are lively and loud flatus is abundantly dis- 
charged from the rectum. 

Catarrh of the rectum is characterized by frequent, scanty 
defecation with tenesmus; the feces contain numerous shreds of 
mucus, which coat the lumps and masses like membranes; the 
feces are also frequently streaked with blood. On being intro- 
duced into the rectum, the finger or hand feels convulsive con- 
tractions of the sphincter muscle which later on relaxes, and this 
leads to prolapse of the rectal mucosa which feels hot and slip- 
pery; the introduced finger or hand becomes covered with mu- 
eus or blood. By the rectal speculum a markedly reddened mu- 
cosa becomes visible. 


Course. Mild cases last from two to three days, and then 
the slight disturbances disappear. There are frequently short at- 
tacks of restlessness; after the expulsion of gases there are sev- 
eral fluid stools, then marked improvement occurs leading to 
rapid recovery. In a majority of cases, however, the disease is of 
longer duration; it lasts about a week and the animals are weak 
for some time, even after the disappearance of the symptoms. 
If the intestinal catarrh is more severe, the animals become 
more and more exhausted in consequence of obstinate diarrhea 
and a fatal issue may occur in the second or third week. If the 
disease lasts still longer it terminates in chronic catarrh of the 
intestines. There are also very grave cases which show pro- 
found prostration and grave intestinal disturbances from the 
start and which end fatally within three to four days. Cases 
of this kind are observed particularly after the ingestion of 
spoiled feed or putrid meat and they must really be classified as 
deeply penetrating inflammations. 

A frequent complication of intestinal catarrh is gastric ca- 
tarrh; its symptoms generally precede, but occasionally follow, 
those of intestinal catarrh. Acute intestinal catarrh may also 
be followed by albuminuria or even by parenchymatous or 
diffuse nephritis; in horses diffuse superficial pododermatitis 
may make its appearance. An urticaria-like eruption is not 
infrequent, and in exceptional cases clonic convulsions of the 
abdominal muscles, the diaphragm or other muscles are ob- 
served. Bacteria which have been absorbed and are elimi- 
ae by the kidneys may give rise to catarrh of the urinary 

ladder. 
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Diagnosis. The diagnosis meets with difficulties only in 
the absence of diarrhea, but a correct diagnosis is suggested by 
lively intestinal sounds, in connection with symptoms of colie, 
possibly with icterus, and by the fact that the general disturb- 
ances and those of the pulse are usually not considerable. In- 
flammation of the intestines usually leads to grave disturbance 
of the general condition from the start, weak and frequent pulse, 
obstinate lack of appetite, and the impossibility of influencing 
the disease favorably by treatment. 

Since intestinal catarrh may be due to acute infectious dis- 
eases and to intestinal parasites, these conditions must be con- 
sidered in the diagnosis. 


Prognosis. Primarily uncomplicated intestinal catarrh is 
dangerous only in very young or very old animals; in these it 
may occasionally lead to death; as a rule the disease ends in re- 
covery and rarely leads to chronic catarrh. Of unfavorable 
prognostic significance are elevation of temperature, very severe 
pains, marked prostration, obstinate diarrhea; these’ symptoms 
point to secondary inflammation of the intestines. 

Infectious gastro-intestinal catarrh of hogs usually disap- 
pears, under purely dietetic measures within one to four days, 
sometimes only towards the end of the first week. Fatalities 
do not occur as a rule; Aronsohn, however, reported a mortality 
of 1 to. 2%. 


Treatment. The main points in the treatment of acute in- 
testinal catarrh are the establishment of favorable hygienic con- 
ditions and the proper regulation of diet. The sick animals 
should, above all, be kept quiet in a warm, dry place where they 
can, if necessary, be protected against loss of heat by being cov- 
ered with blankets. The selection of such a place is particularly 
important in young and small animals, including rabbits and 
fowls. The feeding ought to be done in the most cleanly man- 
ner and the feeding vessels should be cleansed scrupulously be- 
fore each meal. The parts of the body which may become soiled 
in defecation must be cleansed, the feces must be removed 
promptly and frequently from the neighborhood of the sick 
animals, and an admixture of feces with feed must be strictly 
prevented. The buccal cavity of the animals should be wiped 
out several times each day with pure or somewhat acidulated 
water. 

The regulation of the diet should protect the inflamed mu- 
cous membranes against further irritation and should attempt 
-to furnish ‘as little culture-material as possible to the microor- 
ganisms which rapidly increase in the abnormal intestinal con- 
tents. Animals should, therefore, receive a starvation diet for 
one or two days, if they come under treatment at the first stage 
and if their state of nutrition permits of the withdrawal of food. 
All irritating, acrid, undigestible food must be avoided and food 
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must in general be given only in small doses for each meal. 
Herbivora may receive aromatic, but not fresh, hay (perhaps 
scalded), grains softened in warm water, crushed oats or bar- 
ley (best mixed with water and salts), flour or bran mash and, 
in case the diarrhea is severe, mucilaginous soups of oats, bar- 
ley, linseed cakes; for ruminants in addition boiled beets and 
potatoes. Raw feed cannot, as a rule, be withheld entirely, since 
the animals will then refuse all food. Diarrhea occurring in 
eattle after feeding green sugar beet leaves can be stopped rap- 
idly by giving rough feed, particularly hay in the morning as an 
alternating meal. Sick swine must be fed with flour, rice flour, 
germinated malt, linseed, bread soups, roasted oat or barley 
flour, roasted chestnuts, rice, sago, boiled oatmeal with fat, meat 
broth with the yolk of eggs or a variety of artificial foods (see 
page 317). After the diarrhea has been stopped, finely chopped 
meat or fowl meat may be added to the enumerated food stuffs 
or the patients may receive a mash of crushed barley, rice, etc., 
to which has been added some fat and salt. Rabbits should re- 
ceive roasted oats, young twigs of oaks or willow, also burnt 
flour soup, thick flour paste with roasted rye bread. The follow- 
ing are adapted for fowl: millet, rice, corn and other grains, 
boiled or worked into a mash with the addition of powdered 
chalk; also roasted and finely crushed barley, and infusion of 
half an ounce of oatmeal boiled in one quart of water, or one part 
of linseed boiled in twenty parts of water; parrots do well on 
chocolate or on bread moistened with claret. The ingestion of 
water must be limited and the animals must not receive it cold, 
but water which has been standing for some time. In mam- 
malians, especially in young animals, good results have been 
obtained with the administration of Yoghurt, it being assumed 
that the Yoghurt bacilli exert an antagonistic action upon the 
intestinal flora, more particularly upon the bacteria of the coli- 
group (Standfuss). 

Since acute intestinal catarrh generally follows errors of 
diet, the removal of the gastro-intestinal contents is indi- 
cated; this diminishes the amount of the irritating material al- 
ready in the gastro-intestinal tract, removes a culture soil for 
excessively multiplying intestinal bacteria and to a certain ex- 
tent brings about a disinfection of the intestines. If the noxious 
material is probably still in the stomach then lavage of the latter 
or the use of emetics may be indicated. The treatment of dis- 
turbances of gastric functions, if at all present, must follow the 
principles laid down above (see page 317). To remove the nox-: 
lous or abnormally fermenting contents of the intestines mild 
laxatives should be employed; the best drug is probably castor 
oil 250-500 gm. to horses; 500-1000 em. to cattle; 50-200 gm. to 
calves, foals, sheep and goats; 50-100 gm. to hogs; 15-50 gm. to 
dogs; 5-20 gm. to eats; to rabbits and birds 5-15 gm. To horses 
and cattle castor oil is administered with the double dose of hot 
water or with the same or the double dose of a bland oil (oil of 
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sesame, oil of poppies, etc.) ; to the dose for horses may also be 
added 50-70 grams of ether; this makes the oil light-fluid; for 
dogs and eats the oil may be emulsified with one-fifth gum arabic 
and five to ten parts of water or with aqua menthae, tinctura 
aurantil, succus citri, etc., or in gelatin capsules (3-10 at 5 grams 
each); to the hog in the form of an electuary with licorice or 
honey; for fowls a mixture with equal parts of water should be 
injected directly into the esophagus with a syringe armed at its 
tip with a flexible tube; or small pieces of stale bread soaked in 
castor oil are introduced into the pharynx of fowls (Schlampp). 
According to the experiments of F’. Miiller calomel has a laxative 
effect only in dogs (0.3-0.4 gm.), cats (0.1-0.15 gm.), rabbits (0.2 
gm.) and birds (0.2 for chickens, 0.05 for pigeons). Like castor 
oil, calomel must be given in one full dose. Neutral salts (sul- 
phate of magnesium and sodium) are also serviceable (horses 
250-500 gm. as an electuary, cattle 500-1000 gm. as an infusion; 
sheep and goats 50-100 gm. as an infusion, hogs 25-50 gm. as an 
electuary, dogs 10-25 gm. in solution; cats, rabhits, fowl, 1-5 gm. 
in solution). Stronger purgatives should be avoided. The con- 
tents of the posterior portion of the intestinal tract are re- 
moved more properly by infusions, into the rectum, with luke- 
warm water allowed to run in under moderate pressure. 

The action of disinfecting methods appears problematical, 
especially in the long intestinal tract of herbivora and hogs. 
The best. disinfection of the gastro-intestinal tract 1s accom- 
plished by a thorough evacuation of the contents of stomach and 
intestines. The following drugs, however, are much used: res- 
orein (10-15.0 gm., or for small animals 0.5-1.0 gm.), lysol 
(10-20.0 or 1-2.0 gm.), creolin (the same doses), creosote (5.0-10 
em. or 0.1-0.2 gm.), naphthalin (10-15.0 or 0.05-0.2 gm.) —Hs- 
pecially good results have been reported with the use of creolin, 
According tothe careful investigations of Assman, collargol 
exerts a decided inhibiting action upon the intestinal bacteria, 
mixed with slimy substances (5 parts of a 1% solution of 
collargol with 1 part of Mucilago ‘gummi arabici); the same 
is true for lysargin (in 0.1% solution with the same amount 
of mucilage). The 1% collargol solution in combination with 
a suitable colloid is recommended by Klimmer under the name 
of ventrase both for treatment and for prevention of dysentery 
of nursing animals (see Vol. I) and also for the disinfection 
of the intestine, in inflammatory affections of the gut in young 
animals, in hogs and incarnivora. Ventrase A (a scant dessert- 
spoonful) is best given with the liquid or mushy food (added 
to 4 quart); at the same time the undiluted ventrase may be 
given, at first 3 to 6 times daily in 14 to 1 coffeespoon doses. 
Ventrase B is administered only in debilitating diarrhea. 

Other therapeutic methods are indicated comparatively 
rarely, viz., when the diarrhea persists in spite of the regulation 
of diet and of elimination. It would, however, be an error to use 
anti-diarrheal drugs at once upon the appearance of diarrhea. If 
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diarrhea persists narcotics like opium are indicated (for horses 
5-20 gm., cattle 10-25 gm., calves, foals, sheep and goats 1-3 gm., 
dogs 0.1.0.5 gm., cats 0.05-0.2 em., rabbits and birds 0.05-0.1 gm.), 
tincture of opium about 10 times the above doses of opium (pow- 
dered) ; both may be used in the form of suppositories or clys- 
mata. When the symptoms are particularly violent the subcu- 
taneous use of morphia may be indicated, although only in 
horses (0.3-0.6 gm.) and dogs (0.02-0.15 gm.). Of the numerous 
astringents the following are most commonly used: oak bark (25- 
50 gm. for horses and cattle, 5-10 em. for foals, calves, sheep and 
goats, 5-10 gm. for dogs and eats, 0.5-1.0 gm. for rabbits and birds 
in the shape of a decoction, and electuary or as pills; tannin 
(horses 5-15 gm., cattle 10-25 gm., calves, foals, sheep and goats 
2-5 em., hogs 1-2 gm., dogs 0.1-0.5 gm., cats and rabbits 0.05-0.2 
em., fowls 0.01-0.05 gm.); further, tannalbumin veterinarium 
(6-30 gm. for large, 2-5 gm. for medium-sized, and 0.1-0.5-2 gm. 
for smaller animals) ; tannoform (the same doses), tannigen (the 
same doses), tannalbuminate-salicylate (the same doses). These 
preparations are all expensive, hence they ean be employed 
usually only in small animals. Other astringents which might 
be mentioned are cortex chine (for dogs 2-5 gm. as a decoc- 
tion), bismuthum subnitricum (for horses 5-15 gm., cattle 10-25 
em., hogs 2-5 gm., dogs 0.5-1 gm.), bismuthum subgallicum 
(dermatol, the same doses), bismuthum tribromphenylicum 
(xeroform, the same doses), tannismut or bismuthum bitan- 
nicum (according to Gottschalk, for horses and cattle 15-30 gm., 
for dogs 2-6 gm.). 

In eatarrh of the rectum, particularly in carnivora, the in- 
ternal treatment indicated should be combined with rectal injee- 
tions with disinfectants and astringent drugs (argentum 
nitricum 1-5:1000, alum, tannic acid, sulphate of iron in 1 to 
2% solutions, also starch in water, perhaps with some tincture 
of opium, or with the use of suppositories. 

Moderate and even heat is also beneficial and reduces the 
peristaltic movements and in this manner acts against abdom- 
inal pain. Hence warm fomentations on the abdominal wall are 
indicated; also warm infusions given internally. Fowls are 
(Rie influenced very favorably by hot sand baths (60-70° C.) 

Klee). 

T’o counteract the severe weakness which often comes on in 
young animals rubbing, warm packs, subcutaneous injections of 
caffeine and camphor are beneficial. Most reliable, however, for 
this purpose is the intravenous, subcutaneous or intrarectal in- 
jection of physiologic salt solution. This latter is best brought 
to body temperature, after having previously been sterilized, 
and is injected with aseptic precautions under the skin or into 
a vein. If injected in this manner, one might also add to the 
solution 2 to 8% of grape sugar. The intravenous or subcu- 
taneous dose for large animals is 4-5 quarts, 2 quarts for me- 
dium-sized animals, 14-14-1 quart for smaller animals. 
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14. Acute Gastro-Intestinal Catarrh in Young Animals. 


Etiology. The gastro-intestinal organs of young, particu- 
larly of sucking animals, are very sensitive and become affected 
even after slight errors in diet. Saliva is secreted only to a 
small extent; the epithelial covering of the gastro-intestinal 
tract is tender and very sensitive, the muscularis is unable to 
make any greater efforts; the basal cells of the gastric glands 
are poorly developed, the gastric juice contains comparatively 
little pepsin, and the protective layer of mucus on the intestinal 
mucosa is lacking for several days after birth. In ruminants 
there is the further cause that fore-stomachs are not yet func- 
tioning and the fluid food enters the abomasum without any. 
preliminary preparation. 

Since sucklings, as a rule, receive only milk, an improper 
composition of the latter is generally the cause of. the affection. 
The character of milk is rarely influenced unfavorably by a too 
abundant feeding of the mother animals with green feed or 
clover hay. Much more dangerous is the milk after insufficient 
feeding with watery, non-nutritious, spoiled feed. Certain com- 
ponent parts of the feed, poisonous, oily resinous plants, and cer- 
tain drugs, particularly laxatives, find their way into the milk 
and exert a disease-producing effect upon the digestive organs 
of the sucklings. The milk of cows which receive an abundance 
of distillery slop or oil cakes may produce gastro-intestinal ca- 
tarrh in calves. 

Certain diseases of the mother animals produce changes i in 
the functions of the mammary glands. Most dangerous in this re- 
spect are the acute infectious diseases and still more the inflam- 
matory diseases of the udder. In the course of acute infectious 
diseases the milk, which is also changed in its composition, fre- 
quently contains toxins, and in mastitis certain pathogenic bac- 
teria may coagulate the milk in the udder, or this may 
have undergone slimy or other changes. Hence sucklings al- 
most invariably become sick if the mother animal suffers from 
acute parenchymatous or any other form of mastitis, from foot- 
and-mouth disease, smallpox, epizootic aphthe, or tuberculosis 
of the udder. Excessive exertion of the mother animal likewise 
disturbs the proper secretion of milk. 

Disease of young animals is frequently seen in artificial 
feeding with milk, when the attendants lack in proper cleanli- 
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ness. Milk is a favorable soil for a variety of bacteria and will 
easily decompose, the organic acids then formed causing ca- 
tarrhal processes in the gastro-intestinal tract of young ani- 
mals. It must also be considered that boiling destroys certain 
ferments contained in the milk which assist the functions of the 
eastro-intestinal tract; still more dangerous are milk substi- 
tutes; these contain flour almost without exception and are 
easily decomposed; unsatisfactory is likewise skimmed milk to 
which flour, bread, etc., have been added. 

The ingestion of too large amounts of otherwise unobjec- 
tionable milk often produces digestive disturbances if young 
animals suck only at long intervals, for instance morning and 
ote: or if the young animals are permitted to suck too 
often. 

Finally gastro-intestinal disturbances may be brought about 
because the young animals have not been permitted to suck the 
colostrum which removes the meconium from the newborn. 
Frequently a catarrhal affection of the gastro-intestinal mucosa 
is due to marked cooling of the body in consequence of staying 
in cold, damp, drafty barns, or in consequence of sucking from 
a cold udder, or staying in the open air during cold weather or 
during rain. 

Improper weaning may also produce the affection if only 
dry feed is given at once to the weaned young. The gastric 
mucosa 1s excessively irritated by the coarse feed and at this 
period the fore-stomachs do not yet function properly in rumi- 
nants. 

In weaned animals the disease may also be due to the same 
factors which cause it in adults (see pages 311 and 352). 

Concerning the ability of the intestinal bacteria and of the 
pathogenic microorganisms, to give rise to inflammation, the 
same is to be said as for intestinal catarrh of grown animals. 

Sometimes intestinal parasites may produce a catarrhal 
inflammation of the gastro-intestinal mucosa. 


Rettger & Stoneburn observed a bacillary white diarrhea in young chickens, 
which is caused by a particular microorganism, the Bacterium pullorum. They 
found the virus in eggs on which the hens had been sitting, also in the ovary of 
apparently healthy hens. The infection is, therefore, probably transmitted through 
the mother animal, but may also be due to the taking up of infected food. 


Anatomical Changes. Post-mortem examination frequently 
shows rather insignificant changes such as hyperemia, a mod- 
erate amount of swelling of the gastro-intestinal mucosa; in 
other cases there may be small hemorrhages, swelling of the 
follicles, sometimes also superficial ulcerations. 


Symptoms. The disease usually begins with a diminution 
of appetite and with a certain degree of lassitude after which 
febrile symptoms come on. The sucklings do not hunt up their 
mothers; if they are taken to her they suck little and without 
relish; weaned animals take little food or none at all. Some- 
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times vomiting occurs and a marked improvement is then notice- 
able. 

After a short time diarrhea comes on and this remains the 
prominent feature of the clinical picture and it may even be 
the very first symptom. The feces become thin and mushy, 
finally perfectly fluid and are sometimes voided in a stream 
at short intervals, under tenesmus. At this time the feces are 
yellowish or yellowish-gray, distinctly acid in reaction and of 
a disagreeable, penetrating, sour smell; they contain white or 
gray flocculi, lumps (fat-droplets, fat-crystals and bacteria), 
sometimes bloody streaks, or they are even uniformly reddish. 
The animals lie curled up on the floor or stand up with their 
backs curved; the legs are drawn under the abdomen and the 
patients exhibit manifestations of abdominal pain which is gen- 
erally severe. 

The fluid feces soil the neighborhood of the anus; as a 
consequence the hairs fall out and eezema and intertrigo develop. 

The abdomen appears either drawn in and sunken in at the 
flanks or it is, on the contrary, bloated moderately; the latter 
condition is seen particularly in ruminants. The intestinal 
sounds are sometimes exceptionally loud and rumbling. Palpa- 
tion in the region of the stomach elicits tenderness rarely if at 
all (the abomasum in ruminants). 

If diarrhea is obstinate debility and emaciation rapidly ap- 
pear. The appetite is now entirely lacking, while thirst may be 
intense; the eyes sink in, the fur becomes scrubby, the skin is 
dry or covered with a clammy sweat, the whole body emits a dis- 
agreeable nauseating odor. Finally the animals are hardly 
able to stand on their feet; they lie apathetically on the floor, 
the peripheral portions of the body become as cold as ice, in- 
voluntary movements of the bowels occur and death takes place 
in syncope or with convulsions. 


Course. In a majority of cases the disease ends in re- 
covery. The diarrhea stops after a certain time, occasionally 
after a few hours; the appetite improves, the animals become 
more lively and generally recover rapidly, even in those cases 
where the affection has lasted for some time. Grave cases lead 
to death in three to five days, occasionally, however, they drag 
along for several weeks and a catarrhal pneumonia is then usu- 
ally the terminal affection. Aphthous stomatitis is a frequent 
complication in lambs. 


Diagnosis. The disease may be confounded with dysentery 
of sucklings; the latter, however, always attacks the animals 
immediately after birth or at the utmost during the first few 
days of life; it takes a much more unfavorable course and be- 
trays clearly its infectious character, while simple gastro-intes- 
tinal catarrh appears sporadically, and even if there are a num- 
ber of cases, one is able to demonstrate the common external 
factor in its production. 


Treatment. 365 


Prognosis. The younger the sick animals, the longer the 
disease lasts and the less favorable is the prognosis. The latter 
also depends upon whether it is possible to remove the noxious 
causative factors. 


Treatment. The first attempt at treatment must be the reg- 
~ ulation of the diet of the sick animals; if they are sucklings, the 
diet of the mother animal must likewise be attended to and 
errors of diet or external unfavorable conditions have to be cor- 
rected speedily. In case the young animals have to be brought 
up by hand, it is advisable to feed them with pasteurized milk, 
formalin milk (1 to 25.000) or perhydrase milk. The detrimen- 
tal effect of feeding milk may be diminished by the addition of 
lime water (a teaspoonful to a quart of milk) ; its often markedly 
bloating effect may be removed by the addition of boiled oatmeal. 

Lafitte saw unfavorable results from the exclusive use of fresh 
whey. Sucklings should be allowed to feed three or four times 
per day and if necessary should be fed by a healthy foster- 
mother. The diet of weaned animals must be regulated in the 
same manner as is recommended in intestinal eatarrh of adult 
animals (see page 358). The barn should be kept uniformly 
warm and the place where the young animals are must be 
cleansed very thoroughly. The teats of the mother animals 
should also be cleaned before the young are allowed to suck. 

The medicinal treatment is similar to that used in dysentery 
of the newborn (see Vol. I) or to that used in gastro-intestinal 
eatarrh of adult animals (see page 359). 

In calves favorable results have been obtained by the admin- 
istration of salicylic acid with tannic acid aa 1-2 gm. three times 
a day in camomile tea. Schwarzmeier recommends for foals 
tincture of opium (up to 5. gm. pro dosi) with tannic acid in 
whiskey; Schley, for calves, a 14% solution of nitrate of silver. 
Sometimes washing out of the rumen (see page 297) may be- 
come necessary (Imminger). Eber has brought about a cure 
in two calves, after collapse had occurred, by the sub- 
cutaneous injection of two quarts of physiologic salt solution 
(Na C1 0.8%, carbonate of sodium 0.25%). The absorption 
of this solution goes on very rapidly, especially if aided by mas- 
sage. Kronacher had similar favorable results with the rectal 
application of physiologic salt solution. (Concerning ventrase, 
see page 360.) 
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15. Catarrhal Intestinal Colic. Enteralgia Catarrhalis. 


(Hinfache Reiz-, Krampf-, rheumatische or Erkaltungskolik 
[German ].) 


What is generally called rheumatic or convulsive colic is a 
mild, short attack of acute intestinal catarrh with colicky pains. 


If a special chapter is here devoted to this affection, this is done be- 
eause the affection is frequently treated separately in veterinary litera- 
ture as a form of colic. The French writers include the disease in the 
great group of ‘‘congestions intestinales,’’ to which also belong the dis- 
turbances due to thrombosis of the mesenteric arteries. The term ‘‘con- 
vulsive colic,’’ ‘“‘Krampfkolik’’ (German), appears objectionable be- 
eause all genuine colicky pains are due to convulsive contractions ot 
the intestines. 


Occurrence. Symptoms of colic in the horse undoubtedly 
are due most commonly to a transitory acute intestinal catarrh. 
Thirty-five per cent of the colic affections seen in the Budapest 
clinic are due to this affection and it is the most frequent type of 
colic among breeding and cavalry horses. Cattle and hogs are 
likewise sometimes subject to this disease. 


Etiology. ‘The causative factors are the same as in acute 
intestinal catarrh (see page 352). In a certain proportion of 
eases external or internal cooling of the body plays a role; 
(drenching, standing in cold weather in the open air when 
heated, the ingestion of excessively cold water or of cold frosted 
feed). Catarrh from these causes is, however, rarer than ca- 
tarrh due to errors of diet. The loud intestinal sounds which 
are considered characteristic for the disease, the socalled 
‘‘cramp sounds,’’ clearly point to lively fermentative pro- 
cesses in the intestinal tract with an increased formation of 
gas; the disease occurs just-as frequently during the warm 
season, when the animals are less exposed, as during cold 
weather. Cavalry horses, which, as a rule, receive little rough 
feed and which in consequence often feed upon the bedding 
straw, frequently suffer from the disease after the ingestion of 
mouldy straw, especially after the fall mancuvers when the 
horses are not in their usual good nutrition and therefore are 
more apt to eat the straw used for bedding. The number of 
attacks of colic increases with the degree in which work is im- 
posed upon military horses (Hoffmann). In cattle, particularly 
in working oxen, catarrhal intestinal cramps are often caused 
by the ingestion of large amounts of water (see page 304). 


Pathogenesis. The irritating substances (gases, fatty 
acids) or too much cold water cause convulsive contractions in 
various portions of an irritable intestinal wall, which vary in 
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duration. These convulsive contractions then cause the colicky 
pains (Bauchzwicken, Bauchgrimmen [German]). After the 
abnormal intestinal contents have been voided, the convulsive 
contractions cease, but the peristalsis for some time remains 
more lively because the intestinal mucosa is in a catarrhal con- 
dition. 


Symptoms. Horses are subject to symptoms of colic which 
are usually violent; the individual attack lasts from five to fif- 
teen minutes and the animals appear well during the intervals. 
The intestinal sounds are usually intensified and more frequent, 
sometimes continuous and occasionally audible, not merely over 
the cecum but likewise over the remainder of the intestines. 
Defecation may be perfectly normal, that is, if only the small 
intestines are affected, or it occurs more frequently and the feces 
are soft and contain undigested particles of feed; sometimes 
there are short attacks of diarrhea. In cattle severe attacks of 
eolic come on suddenly, the abdomen is océasionally somewhat 
enlarged and the left flank depression is somewhat filled out, 
although bloating is absent. After half an hour diarrhea sets 
in and with it a gradual diminution of the pains; the animals 
usually appear perfectly recovered after a few hours. 


Hogs become very restless in consequence of catarrhal in- 
testinal pains; they le down frequently, roll, groan, sigh, or ery 
out aloud. After the expulsion of flatus and after several defe- 
cations they become quiet. 


Course. In the course of mild cases the attacks of pain last 
only a few quarters of an hour; the affection rarely extends over 
six hours, but even after the symptoms of pain and restlessness 
have disappeared, the intestinal sounds persist for some time. 
The very mild character of the catarrhal affection of the intes- 
tinal wall fully explains the rapid recovery after the irritating 
substances have been carried off or the causative factors have 
been favorably influenced. The course is favorable almost with- 
out exception; only very rarely do excessively strong intestinal 
contractions lead to volvulus. 


Diagnosis. The appearance of abdominal pain in par- 
oxysms, the absence of an increase of the abdominal circumfer- 
ence in the horse, usually also in cattle and swine, in connection 
with a lively peristalsis with commonly more frequent defeca- 
tion, the absence of general disturbances, the negative result of 
an exploration per rectum are characteristic for the affection 
under discussion. Embolism of smaller intestinal arteries oc- 
casionally also causes abdominal pain. A differential diagnosis 
is only possible, and then not always, if the history shows peri- 
odic attacks of abdominal pain without any external cause, with 
a normal character of the feces, and when rectal exploration 
demonstrates thrombosis of the mesenteric artery, in which case 
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one may, of course, assume an embolic closure of some small in- 
testinal vessels—Abdominal pains due to uterine contractions, 
which in mares come on towards the end of gestation and are 
due to energetic fetal movements, do not lead to an intensifica- 
tion of the intestinal sounds and the fetal movements can easily 
be perceived._Strangulation or invagination in cattle can 
be excluded from the history and the findings. 


Treatment. Warm applications upon the abdomen and rec- 
tal injections with warm water have a tendency to stop the 
eramps of the intestines. Warm applications may be made in 
such a manner that two sacks are sewed together, dipped in 
water of 40° C., placed upon the abdomen and covered with a dry 
blanket. The application must be renewed every ten minutes. 
If in horses the abdominal pain is very intense morphine (0.3-0.5 
gm.) may be given subcutaneously or chloral hydrate per rec- 
tum. To expel the decomposing intestinal contents rapidly mild 
laxatives may be given which are not lable to lead to cramps, 
(neutral salts, castor oil, combined with ether for horses) ; the 
diet should be regulated as in acute intestinal catarrh (see page 
308). 

For the prevention of intestinal colic a regular diet is of 
importance. Military horses should receive proper quantities 
of hay, so that they need not eat their bedding; in consequence 
they will make better use of their grain-feed. The bedding 
should be good and dry (Hoffmann). 


Literature. Forsell, Sv. Vet. Tidsskr., 1910, 91.—Hoffmann, B. t. W., 1911, 
504.—Paetz, Z. f. Vk., 1911, 367.—Pr. Mil. Vb., 1892, 1911. 


Abdominal Pain in Uterine Contractions. Highly bred mares 
frequently show symptoms of colic in the advanced stages of gestation, 
especially about the 8th month of pregnancy and during the last weeks 
before parturition, these depend upon a mechanical irritation of the 
uterus by the moving embryo and upon uterine contractions caused 
by it. Predisposing causes are changes in position of the embryo, 
external dull force to the abdomen, overheating followed by the inges- 
tion of cold water, the ingestion of spoiled feed. 

The symptoms are similar to those of catarrhal intestinal cramps, 
but the hand placed upon the abdomen may feel the kicks of the embrye 
and they may become visible on the abdominal wall. The affection 
lasts from 1 to 3 hours and then disappears suddenly; in some mares 
the painful attacks recur within short intervals, sometimes every second 
day, even every 6 to 8 hours, especially shortly before parturition; 
(Schleiffer Vet. 1894, 229). 

For treatment subcutaneous injections of morphine, also the inter- 
nal administration of camomile tea are indicated. 


Chronic Intestinal Catarrh. 369 


16. Chronic Intestinal Catarrh. Catarrhus intestinalis chron- 
icus. 


(Enteritis catarrhalis chronica.) 


Etiology. Primary chronic intestinal catarrh, which is com- 
paratively rare, usually arises from an acute intestinal catarrh 
if the latter has lasted for some time or if the inflammatory in- 
fluences have acted for a considerable period upon the intestinal 
mucosa. The causative factors are the same as those of acute 
intestinal catarrh (see page 352), the most common cause, how- 
ever, iS improper feeding and the continued ingestion of im- 
proper or spoiled food. 


According to the statements of Dieckerhoff, there occurs in foals, 
also in cattle, sheep, swine and goats, during the first two years of life, 
a chronic disturbance of the function of the intestinal mucosa, which 
leads to progressive emaciation and frequently to death. Dieckerhoff 
has named this disease ‘‘Darrsucht’’ (German) or Tabes intestinalis 
(intestinal wasting away) and has separated it from the disease Tabes 
mesaraica. (See Vol. I.) The etiology of the disease is unknown, its 
causes are probably various emaciating internal diseases. According 
to Glage, this Tabes intestinalis in foals is in reality an infectious sclero- 
stomiasis (q. v.). 

Dawson has described a disease observed in the United States under 
the name of Infectious Asthenia in chickens two to six months old, which 
is caused by a bacterium of the colon group (bacterium asthenize) and 
characterized by a profound duodenal catarrh. The same. disease has 
occasionally been observed in Germany by Kitt. 

Some of the cases described by Dieckerhoff and Harms as chronic 
gastric catarrh of cattle, and a disease described in France as “‘diarrhée 
chronique,’’ ‘‘boyau tendre,’’ ‘‘dysentérie,’’ should more properly be 
classified as ‘‘enteritis paratuberculosa (Bang). (See Vol. L.) 


More commonly chronic intestinal catarrh is a secondary 
affection. Such secondary chronic intestinal catarrhs are seen 
in chronic passive congestion of the intestines due to chronic 
diseases of the heart and liver, very rarely in certain cases of 
thrombosis of the mesenteric artery, in chronic infectious dis- 
eases (tuberculosis, pyobacillosis [Grips, Glage & Nieberle]), 
chronic hog erysipelas (Eisenmann) and in chronic constitu- 
tional diseases. Intestinal worms likewise frequently produce 
the picture of this disease. 


Pathogenesis. The pathogenesis differs from that of acute 
intestinal catarrh (see page 354), in so far as the continued 
injurious agencies give rise to lasting alterations in the mucous 
membrane, especially proliferation and atrophy of the connec- 
tive tissue, which may, in its turn, be followed by atrophy of 
the elandular layer and even by atrophy of the entire intes- 
tinal wall. The diminished irritability of the affected portions 


of the intestine influences the propulsion of the intestinal con- 
ol, 2—24 
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tents unfavorably; if then the absorption is not interfered with, 
the contents may become inspissated, but they may also become 
disintegrated because of a rapid multiplication of the intestinal 
bacteria. Owing to these processes, irritating substances are 
developed in large amounts which stimulate increased motions 
in other portions of the intestine, and also an increased secre- 
tion of liquid; after the disintegrated intestinal contents have 
been discharged, the original state is restored. In many cases 
the contents remain thin fluid, if the absorption suffers per- 
manently or if a persistent secretion of fluid takes place into 
the gut, in which case the disintegration is promoted. The 
disturbance of digestion and of absorption being lasting in dif- 
fuse catarrh, especially with respect to the absorption of fats, 
but also that of carbohydrates and of proteins, the nutrition 
of the body cells suffers more and more, if the small bowel or, 
in herbivora, the cecum is involved. 


Anatomical Changes. The intestinal mucosa usually ap- 
pears dark purplish to brown red, sometimes slate colored, in 
consequence of the presence of numerous blackish points, and 
thickened, while the glands of the propria are enlarged, tough, 
or changed into cysts. Sometimes, however, the mucosa is thin, 
pale, and shows depressions in the place of the solitary and 
agminated follicles (socalled areolation). Occasionally there 
are formed round, thick but shallow, later on deeper or con- 
fluent irregular ulcerations with undermined and tough margins. 
After healing, these ulcers leave radiating cicatrices. After per- 
foration of such ulcers purulent ichorous peritonitis occurs in 
their neighborhood, and the affected loop of intestine becomes 
adherent to neighboring loops, to other abdominal organs or to 
the abdominal wall. 

In asthenia of chickens the intestinal contents appear to be 
only mucus, the duodenal mucosa is reddened at its prominent 
points and the cadaver is much emaciated. 


Symptoms. When chronic intestinal catarrh has existed 
for sometime, the animals are listless and their ability to work 
is much diminished; later on their condition becomes very poor. 
The appetite is variable, sometimes the animals eat a normal 
amount, sometimes they refuse food for days. The abdomen 
is drawn in. Defecation occurs at irregular intervals, constipa- 
tion lasting for several days alternates with violent diarrhea; 
sometimes the feces are dry and they are dropped after con- 
siderable intervals, at other times they are thin, mushy or fluid, 
containing poorly digested particles of food, shreds of mucus, 
lumps of pus, and they are sometimes streaked with blood; 
they are often very fetid. Occasionally masses of mucus with- 
out any feces are voided. 

From time to time, particularly when bloating is present, 
large amounts of intestinal gases are expelled from the rectum. 


Symptoms. Course. Diagnosis, By al 


Peristalsis is absent during constipation, very lively during 
diarrhea. Colicky pains are rare, when they occur, they usually 
precede diarrhea or appear while it lasts. During lack of appe- 
tite in herbivora the urine often becomes acid; but Friedberger 
& Frohner as well as Albrecht usually found an alkaline reaction 
of the urine under these conditions. Bauer found an increase 
in indican. 


According to Dieckerhoff, the symptoms of intestinal tabes of young 
animals, are diminution of appetite, partial constipation, occasionally 
diarrhea (Kronig), emaciation progressing to the point of cachexia, and 
leading in three to six months to death unless something can be done by 
a proper change of diet. 

In infectious asthenia of chickens one sees listlessness, depression, 
progressive emaciation in spite of greedy feeding, pale discoloration of 
the comb and of the wattles, of the throat and ears, and slight consti- 
pation. In the further course of the disease the appetite becomes vari- 
able. Finally, the cachectic animals succumb after the disease has 
lasted about three months. 


Course. Chronic intestinal catarrh may last for months or 
even years and it may lead to complete exhaustion of the sick 
animals, after an edema has developed on the extremities and 
in the lower abdominal region. Death takes place from mar- 
asmus. ‘The disease usually takes this course in old, poorly 
nourished, hard worked animals. 


Diagnosis. Progressive emaciation, occasional attacks of 
diarrhea, which rarely last continuously for weeks and months, 
the presence of undigested particles of feed in the feces are 
signs upon which the diagnosis rests. As to the localization of 
the affections the same rules hold good as are laid down for 
acute intestinal catarrh (see page 357). Lumps of pus in the 
feces point with great probability to ulcerations. 

Considering the fact that chronic catarrh of the intestines 
is usually a secondary affection, one should always carefully 
examine all organs and look into the method of feeding in order 
to find out the primary disease. As such, one must think of 
chronic infectious diseases, metabolic diseases, helminthiasis, 
chronic disease of the liver, chronic uremia, and in horses dis- 
turbanees of mastication in consequence of anomalies of teeth. 


The disease called ‘‘Darrsucht,’’ according to Dieckerhoff, may be 
recognized from the fact that the improperly fed young arimals of one 
herd or flock all become more or less sick and emaciate progressively. 
Tuberculosis has sometimes to be excluded by a properly conducted tu- 
bereulin test. 

A diagnosis of infectious asthenia of chickens is suggested by the fact 
that the sick animals are all two to six months old, that cachexia de- 
velops progressively in spite of a good appetite, that the course is quite 
chronic and that there are no pronounced anatomical changes. The 
differential diagnosis must always consider the possibility of helminthi- 
asis. 
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_ Prognosis. Chronic intestinal catarrh, whether primary 
or secondary, must always be looked upon as a serious affection 
which will often resist the most careful treatment for a long 
time or even permanently. The prognosis is particularly un- 
favorable in old animals and when a proper regulation of the 
diet is impossible. The prognosis of secondary chronic intes- 
tinal catarrh depends upon the primary underlying disease. 
There is no hope of recovery in ‘‘Darrsucht’’ after cachexia is 
once present; young animals three to four months old gener- 
ally succumb to this disease. Chickens affected by infectious 
astenia generally die. 


Treatment. A rational diet (see pages 317 and 358) offers 
the best means of preventing the development or to stop the 
progress of chronic intestinal catarrh. The sick animals should 
be taken out daily and should be used for work only moderately. 
Animals attacked by ‘‘Darrsucht’’ may recover in one to two 
month if they are pastured, provided that the disease has not 
progressed too far. 


To regulate defecation, castor oil and the neutral salts are 
indicated, among the latter particularly Carlsbad salt (for dos- 
age, ete., see page 359). The desired effect can, however, only be 
attained if the salts are administered to the animals one-half to 
one hour before feeding, and in moderate doses (130-500 gm. pro 
dosi, or of the 5% solution, tablespoonful doses). This course 
must be continued for a long time and kept up for some time 
after recovery. With the salts may be combined bitters (gen- 
tiana, calamus, rheum, oak bark). Constipation must be counter- 
acted by mild laxatives, diarrhea by astringents and mucilagin- 
ous medicines (see page 359). Good results have been brought 
about in horses by the systematic administration of creolin. In 
a horse with diarrhea and abnormal gas formation, S. Schmidt 
obtained healing in two weeks, by daily doses of 30 gm. of 
salicyltannarabin. 

A good result may as a rule be expected only in primary 
catarrh and while the general condition is still fairly good. The 
authors again point out the possibility that intestinal worms 
may be the cause of the trouble; cases which have been treated 
for a long time without any success at all, have yielded in a 
short time, after an antihelmintic treatment was instituted. 


Against infectious asthenia of chickens, Klee recommends the ad- 
ministration of castor oil (in teaspoon doses) or of calomel (0.01-0.05 
gin.) until a marked laxative effect, becomes manifest. The birds ought to 
receive further, daily twice per head, 1-2 gm. of the following mixture: 
Fennel, anise seed, coriander, bark of quinia, each 4 gm.; powdered root 
of gentian and ginger, each 7.5 gm.; sulphate of iron 2.0. As drinking 
water the fowls should have a watery solution of sulphate of iron and 
sulphuric acid (1000:2:2). The healthy animals must be separated and 
the coops must be, disinfected. 


Membranous Enteritis. Sho 
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17. Membranous Enteritis. Enteritis membranacea. 


(Socalled “‘Darmkrupp’’ [German] or Croupous enteritis; en- 
térite coueneuse, ou pseudomembraneuse ow muco- 
membraneuse [Capbac] [French].) 


Membranous enteritis is characterized by a peculiar, gener- 
ally superficial, inflammatory process of the intestinal mucosa, 
with the formation of pseudomembranes, which are composed 
almost exclusively of mucus. 


Occurrence. This rather rare affection is observed most 
frequently in cattle, according to Keilgaard quite frequently 
in horses, rarely in sheep (Clavel, Lafosse). Among cattle, 
young, well nourished and pregnant animals are affected prefer- 
ably if after winter feeding they are pastured during cool 
weather on luxuriant meadows. 


Etiology. The nature of the affection suggests infectious 
material as its cause, while external influences, such as the in- 
gestion of too cold water or the feed supply play a role as pre- 
disposing factors. Nothing definite can be said as to the nature 
of the supposed infectious agent. The disease has been observed 
frequently after the ingestion of rotten potatoes or beets or of 
absolutely fresh feed. 


Whether an occlusion of the intestines or the lack of peristalsis, due to intes- 
tinal bacteria, may cause an accumulation of mucus cannot at present be decided. 
It is, however, a fact that abundant thick masses of mucus collect in the rectum 
of horses, similar to croupous membranes, if an internal occlusion, situated between 
rectum and stomach, prevents peristalsis of the rectum. 


Anatomical Changes. As a rule the jejunum, cecum and 
eolon are uniformly changed; however, the small intestine or 
on the other hand the large intestine alone may be the seat of 
pathological changes. The intestinal contents are thin fluid and 
dirty discolored, mixed with blood in grave cases and very fetid, 
floating in it are found yellowish to brown, tough, elastic mem- 
brane-like or tubular, cylindrical masses. Similar masses are 
found adhering to the mucosa. The tubular or cylindrical de- 
posits are usually from 1.5 to 3.5 feet long, but they may excep- 
tionally be as long as 35 feet (Arnal). They are composed of 
several layers, the membranous substance alternating with lay- 
ers of darkly stained fecal matter. The intestinal mucosa shows 
reddening in grave cases, also hemorrhages, it is somewhat 
swollen. In the horse one usually finds changes only in short 
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portions of: the large intestine and the pseudomembranes are 
characterized by their small dimensions. 


The microscopic examination of the pseudomembranes deposits show the pres- 
ence of numerous granules in an exceedingly fine reticulum (Gurlt). Weigert’s fibrin 
stain never shows any fibrin in the cases examined, and the proper stains demon- 
strated the presence of mucin (Johne). Chemical tests made by Lassaigne showed 
that the pseudomembranes consist almost exclusively of condensed mucus; the same 
results were obtained by Clément who investigated membranous enteritis in horses. 


All investigations made have failed to furnish any proof that mem- 
branous enteritis is a genuine diphtheritic inflammation of the intestinal 
mucosa, but they have rather shown that we are dealing with a pecular 
purely catarrhal process with an overproduction of mucus, analogous to 
the membranous ecatarrh of the stomach of man (Nothnagel). One 
could not reconcile the usually mild course of the infection with a grave 
croupous inflammation. The preferably catarrhal character of the pro- 
cess does, of course, not exclude an occasional deeply penetrating 
inflammation. 

For these reasons it appears proper to consider here this form of 
enteritis and to separate it from true croupous inflammation. This will 
be considered among the gastro-intestinal inflammations (q. v.). 


Symptoms. The disease usually begins with disturbances 
of digestion, mild attacks of colic and slight pressure upon the 
rectum. One also observes muscular tremor, reddening of the 
conjunctive and an acceleration of pulse and respiration. The 
secretion of milk is suppressed. The attacks of colic last only 12 
to 15 hours. After five or six days, rarely somewhat later, 
eolicky pains recur, the animals walk around restlessly, turn 
their heads to look towards the abdomen, kick with their feet 
and drop feces with signs of tenesmus. These are thin fluid 
and fetid, mixed with gray or yellowish-white membranous, 
tubular or cylindrical masses of variable, sometimes of consider- 
able length. After one to-two days the symptoms suddenly 
disappear; however, the feces remain fetid for several days 
and are mixed with mucus; then the animals recover completely. 
The pseudomembranes may reappear. 

Deviations from this clinical picture occur in two direc- 
tions. In very mild cases animals previously apparently quite 
healthy, very unexpectedly drop such membranes as described, 
perhaps with symptoms of a little restlessness, then thin fluid 
feces, mixed with mucus, then they soon get well again (Lafore, 
Reynal, Combe). There are, however, on the other hand, cases 
which run from the start a course with the symptoms of a grave. 
enteritis or these symptoms may develop later on and profuse 
hemorrhages may occur in the further course of the disease. In 
eases of this kind there is great prostration, complete lack of 
appetite, high fever, the pulse cannot be felt, the peripheral 
parts of the ‘body feel cold as ice and the ems and fetid feces are 
more or less hemorrhagic. 
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In horses, the disease likewise usually begins with restlessness; this 
soon disappears and the animals then stand apathetically and stagger on 
standing and walking. In other cases colicky symptoms are at first ab- 
sent, the disease begins with a diminution of the appetite which soon 
disappears completely. There is often fever (39.5°-41° C.) and always 
an acceleration of the pulse. In the further course of the disease, colic 
appears and the feces are profusely covered with mucus; grayish-white, 
or white opaque, structureless or curled-up long strands or membranes 
of mucus may also be present free in the intestines or they may be 
voided with the feces. The disease always ends in the recovery of the 
animals after a few or several days. 


Course. ‘The whole course usually lasts from 8 to 12 days, it 
may be somewhat shorter or on the contrary longer; in the lat- 
ter case, exacerbations occur during the voiding of the pseudo- 
membranes and remissions at other times. The disease usually 
ends in recovery; a fatal issue occurs in only such cases as 
are complicated with grave intestinal inflammation or intestinal 
hemorrhages; in these the animals may succumb after four or 
five days. Very exceptionally there may be a fatal obstruction 
of the intestines by the accumulated pseudomembranes. 


Diagnosis. The true character of the disease can be recog- 
nized only after the appearance of the pseudomembranes; before 
this occurs it cannot be distinguished from other inflammatory 
processes of the intestinal tract. The pseudomembranes have 
a typical appearance and can easily be distinguished from pieces 
of tendons that are accidentally taken up with the feed, from 
tapeworms, loops of intestines and other objects. 


Treatment. The expulsion of the pseudomembranes and 
of fetid feces may be hastened by the administration of alkalies, 
especially the laxative salts (see page 360); later on mucilagin- 
ous mixtures and astringents are indicated, similar to those 
recommended in other forms of intestinal inflammation (see 
page 361). The regulation of the diet must follow the same prin- 
eiples as are laid down in the treatment of acute intestinal 


eatarrh (see page 358). 
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Enteritis Pseudomembranacea of Cats (croupous enteritis of cats). 
This is a disease evidently peculiar to cats. According to Zschokke, who 
first described it, it is most common among young cats and appears epi- 
zootically during winter and spring. Cases of enteritis pseudomem- 
branacea have been observed also by Kitt, and more recently by Schmul, 
who studied the histologic changes of the disease. 

Zschokke believes that the probable cause of the disease is a virulent 
variety of the colon bacillus. This variety, when fed to a young eat, 
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produced a transitory intestinal catarrh and twitching of the muscles; 
in another cat it led to a fatal intestinal catarrh. Schmul believes that 
several kinds of bacteria are concerned in the causation of the disease. 

The most important anatomical changes consist in an increase in 
thickness, diminished elasticity and a greater transparency of the wall 
of the small intestines; in about one-half of the cases there are deposits 
on the mucosa; the latter, however, is almost always reddened and 
swollen. The contents of the small intestines are of a milky turbidity, 
while the contents of the large intestines are frequently mixed with 
blood. 


The histologic examination shows that the intestinal villi are markedly con- 
tracted, the tissues of the intestinal wall are edematous, there is frequently necrosis 
of the villi, and this may extend even into the serosa. There is also a moderate 
lencocytic infiltration and likewise moderate hemorrhagic extravasation. 

The pseudomembranes are, according to Zschokke, composed of a mixture of 
epithelia, leucocytes and fibrin threads, but according to Schmul, they are mostly 
made up of bacteria and do not give either a distinct mucin or a fibrin reaction. 


The mesenteric lymph glands usually show acute swelling; the liver 
and the kidneys are congested. 

The symptoms of the disease consist in vomiting and diarrhea and 
these usually lead to death in one to three days, so that a suspicion of 
poisoning is frequently created. 

‘Treatment is unpromising, according to past experiences. 


Literature. Kitt, Pathol. Anat., 1906, II, 61.—Schmul, A. f. Tk., 1907, 
XXXIII, 445.—Zschokke, Schw. A., 1900, XLII, 20. 


18. Inflammation of the Stomach and Intestines. Gastro- 
enteritis. 


(Septic, typhoid, mycotic enteritis, intestinal mycosis, intestinal 
typhoid, dysentery of adult anmals, Magenruhrseuche 
[German], fungus and meat-poisoning, croupous or 
diphtheritic enteritis, Mycosis seu sepsis intesti- 
nalis, gastro-entérite, gastro-entérite dysen- 
térique [French], pseudo-typhoid). 


Under the name of gastro-enteritis are comprised all of 
those inflammatory processes which affect either the stomach or 
the intestines, but usually both of them simultaneously, and 
which are quite intense in character, leading to hemorrhage, sup- 
puration or to the formation of true croupous membranes due to 
necrosis. These conditions do not constitute one specific entity, 
but they have to be treated collectively under a common head, 
since the necessary investigations are lacking to separate them 
properly into several specific types. 


Etiology. In some cases primary gastro-enteritis develops 
after a simple catarrh of the stomach or intestines or it is 
brought about by the same factors which cause the latter. 
Liidecke saw a hemorrhagic enteritis in cattle after the feed- 
ing of green sugar beet leaves which contained sodium nitrate. 
Similar cases have been observed in horses which had died in 
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collapse before diarrhea had set in. With the exception of 
these types the most frequent causes of gastro-enteritis are 
spoiled feed (socalled mould poisoning, gastro-enteritis myco- 
tica, mycosis intestinalis)... 

Herbivora sicken frequently after the ingestion of large 
amounts of spoiled and mouldy feed. As such may be men- 
tioned rotten and fermenting beets or cuttings of beets, po- 
tatoes, to a lesser extent mouldy, moist grain or rough feed, 
particularly if much contaminated with rust-fungi (see page 
202). Marek has produced hemorrhagic enteritis in rabbits with 
the uredospores of Puccinia graminis; Push in the same animals 
with another fungus (Tuilletia caries); other authors, however, 
were not able to demonstrate experimentally the poisonous 
nature of these moulds. The ingestion of bedding straw and 
manure is sometimes also dangerous. Water from wells in the 
neighborhood of cesspools, or water contaminated with animal 
offal has repeatedly caused numerous affections. 

_ Carnivora very frequently develop a gastro-enteritis (meat 
poisoning) after the ingestion of infected or spoiled meat. Of 
first importance in this respect are the septicemias and pyemias 
which are caused by pus cocci (Puerperal fever, the several 
forms of wound-fever, purulent arthritis, purulent inflamma- 
tion of the serous membranes, streptococcus mastitis, enteritis, 
ete.). The causative viruses of meat poisoning may also be of 
importance, however, and invading the meat or meat prepara- 
tions coming from healthy animals may multiply in them (see 
meat poisoning). At times the meat becomes injurious through 
the action of specific viruses of septicemia (for instance in 
anthrax). 


In 1895 numerous fatal cases of gastro-enteritis were observed, in the southern 
parts of Hungary, in dogs which had fed upon the meat of swine sick with hog 
cholera. It could not be decided in these cases whether the affection of the dogs 
was due to the microorganisms of hog cholera, to its toxins or to other bacteria. 
Berger saw hemorrhagic gastro-enteritis in the dogs of a village after these animals 
had fed upon parts of chickens that had been sick with fowl cholera. 


_ The putrefactive spoiling of meat does not seem to be par- 
ticularly harmful (M. Mueller), probably in part because toxic 
products are formed only if putrefaction is well advanced. 
The harmlessness of animal meal, which had been prepared 
after Podewil’s method from putrid and infected meat, was 
proved by Glage in animal experiments. 


Putrefaction of albumen leads to the formation of poisonous substances which 
may undoubtedly occasionally lead to meat poisoning characterized by paralysis of 
nerves. The most important of these are: 

Neurin, a strong poison formed in putrefying meat after 5 or 6 days, probably 
in consequence of bacterial activity. Symptoms of neurin-intoxication are difficulty 
in respiration, weak heart, salivation, increased peristalsis, diarrhea, convulsions, finally 
collapse. 

Musearin is identical with the poison contained in the poisonous fly toadstool; 
it leads to similar symptoms. 

Methylguanidin, another not well determined ptomain, is formed in putrefying 
horse flesh; it causes convulsions and paralysis of the heart. 
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Less poisonous are cadaverin and putrescin which cause local inflammations 
and death only in larger doses, cholin (poisonous only in very large doses) and finally 
a ptomain isolated by Garcia from putrefying horse flesh. 


Pathogenic bacteria differing from those already mentioned 
and generally not yet well known may get into the intestinal 
tract with feed that is otherwise perfectly unobjectionable. Such 
bacteria probably cause dysentery. of cattle, which sometimes 
occurs enzootically among barn fed cattle, rarely on the pasture. 
The disease attacks almost without exception adult animals. 
There is also the possibility that inflammations may be caused 
by the normal intestinal bacteria in animals debilitated by insuffi- 
cient feed. It is probable, on the other hand, that dysentery 
in adult cattle and sheep not due to coccidia is frequently in fact 
a form of hemorrhagic septicemia (see Vol. 1). Whether the 
various intestinal inflammations which are designated as dysen- 
tery in animals, stand in any relation whatever to the bacillary 
dysentery of man, cannot be determined. 

Gastro-intestinal inflammation in animals is often produced 
by intestinal bacteria which are present constantly or tem- 
porarily, and which may acquire a pathogenic action under cer- 
tain circumstances which are not known definitely; this occurs 
probably after errors in diet, under unhygienic conditions, if 
the animals are underfed or overworked; under such circum- 
stances these bacteria may become virulent and then become 
able to infect other animals without like contributing causes. 
Intestinal bacteria of this sort, which have become pathogenic 
in the animal body or, under favorable conditions, in the outer 
world, may live in the intestines as harmless saprophytes and 
may remain there after the enteritis due to them has passed 
off (bacillus carriers); consequently they may infect other 
animals. 

~ Piorkowski and Jess have observed an enzootic enteritis on 
two large farms, which was due to a bacillus coli, and which 
led to perforation of the intestinal wall. Mohler and Buckley 
observed an epizootic among cows of one barn and were able to 
isolate a bacillus of the enteritidis group. Miessner & Kohl- 
stock studied an enzootic of croupous enteritis in cattle on pas- 
ture, which had been caused by enteritis bacilli; the latter had 
been transmitted by a calf ill with persistent diarrhea, coming 
from a herd infected with dysentery. Similarly to the bacillus 
of enteritis, the paratyphoid bacillus B. may exert such an 
action. In the same category must be included the bacillus 
suipestifer which, according to Glaesser and Basset may by itself 
give rise to enzootics of colitis in young pigs, in which anatomi- 
eal changes like those of swine plague are observed, and some- 
times lardaceous and dry ecaseous foci in the lungs. Similar 
changes are produced in young pigs by the bacillus paratyphi 
suis. Glaesser claims that the bacillus suipestifer alone may 
cause spontaneous epizootics of inflammation of the rectum in 
young pigs, with infiltration of the rectal mucosa, and with 
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the formation of diphtheritic or caseous, non-concentric sedi- 
mented plates, which upon shedding leave ulcers and cicatrices ; 
these are complicated with caseous degeneration of intestinal 
glands and caseous pneumonia. Similar morbid changes have 
been described as due to the bacillus paratyphi suis. Kitt ob- 
served in a calf, morbid changes of the intestines similar to 
those found in hog cholera, namely band-like prominent diph- 
theritic pseudomembranes, concentrically arranged and button- 
like formations. The paratyphoid affections which occasionally 
occur in man after eating meat of animals slaughtered on ac- 
count of sickness, permit the conclusion that intestinal inflam- 
mations, which may be hemorrhagic, are produced also in other 
domestic animals by paratyphoid bacilli. It is not impossible 
that the hemorrhagic enteritis of dogs, and also dog typhoid are 
due to like bacteria (see Vol. I). The etiological importance 
of the spirochetae found in a case of gastroenteritis, by Lucet, 
is not established, because spirochetae are common inhabitants 
of stomach and intestines. 

According to Carré, the pseudotubercele bacillus of Preisz- 
Noeard causes a hemorrhagic and necrotizing colitis in horses, 
in which the anatomical changes correspond with those found 
in hemorrhagic infarcts through obstruction of the mesenteric 
artery, and which could be produced artificially in two horses 
by pure cultures of the bacillus. In accordance with this result, 
Carré includes all cases of ‘‘intestinal congestion’’ of the French 
veterinarians with the disease under discussion. A similar 
enteritis is met with in the course of the ‘‘ Mal rouge”’ of sheep, 
which is due to the same bacillus. 


Chaussé saw a peculiar form of hemorrhagic gastro-enteritis affecting 
several animals in a large herd. It showed the usual symptoms of 
gastro-enteritis, bloody feces mixed with blood coagula and an anemic 
discoloration of the visible mucous membranes. Except in one ease, ail 
of the animals died, either after two to five days, or more frequently 
after one to two weeks, after there had been some apparent improve- 
ment. 

Post-mortem examination showed the changes of hemorrhagic ‘en- 
teritis with intestinal ulcers, and profuse hemorrhages into the intestinal 
wall, extending into the peritoneum. The intestinal loops were matted 
together by blood. The mesentery and the pararenal adipose tissue 
showed gelatinous infiltration and the kidneys sometimes large hema- 
tomata. 


Intestinal bacteria may occasionally become pathogenic for 
unknown reasons. In the large intestines of the hog a croupous 
diphtheritic inflammation in the form of irregular patches is 
found independently of hog cholera, which is due to the bacillus 
necrophorus. Kitt saw a similar diphtheritic inflammation in 
the small intestines of horses, which was caused likewise by the 
same bacillus. Bang and Berg found the identical microorgan- 
ism as the cause of an enzootic enteritis of calves. If gastro- 
intestinal catarrh comes on after excessive efforts (long rides, 
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particularly during great heat, long lasting railroad transpor- 
tation) one may assume that a lowering of the resistance of 
the organism as a whole had led to a lowering of the resistance 
of the intestinal wall and had exposed it to the detrimental 
effect of intestinal bacteria. The intestinal affection coming on 
within twenty-four hours after excessive work (‘‘Distanzritt- 
krankheit’’ [German] of Heuss) has generally a hemorrhagic 
character and usually ends fatally. 

Larger masses of sand which have found their way into the 
gastro-intestinal canal sometimes cause gastro-enteritis in 
horses (Mazulewitsch, Wenderniikow and others) and in hogs, 
(authors’ observation) which often become affected when they 
are transported in railway cars the floor of which has been 
covered with sand. Herbivora may also receive food greatly 
adulterated with sand, in order to increase their apparent body 
weight (Haupt). In these cases also, intestinal bacteria prob- 
ably are concerned, which are enabled to invade the intestinal 
mucosa partly on account of the mechanical irritation of the 
epithelial cells, partly because of the many erosions of the 
mucous membrane induced by the sand grains. 

Secondary gastroenteritis sometimes follows after other 
affections of stomach and intestines and develops particularly 
if foreign bodies or parasites are present, or in case the con- 
tents of stomach and intestines accumulate in acute dilatation 
of the stomach, in obstipation, in obstruction of the intestine, 
intestinal stenosis and after non-fatal malpositions of the gut, 
also after a protracted hemorrhagic infarct of the wall of the 
intestine through thrombosis of the mesenteric artery. In 
these cases the mechanical injury to the epithelial cells, the 
free disintegration of the contents and the excessive multiplica- 
tion of the intestinal bacteria afford a sufficient explanation for 
the relatively frequent occurrence of a deep inflammation in 
addition to these digestive diseases. Local and general in- 
fectious diseases may likewise be followed by enteritis, par- 
ticularly in horses with severe pharyngitis (authors’ observa- 
tion), purpura and croupous pneumonia (Keilgaard, author’s 
observation) ; in these cases the irritation may be of importance, 
being induced by bacterial toxins that are eliminated through 
the intestinal mucosa or are swallowed, and also the advent of 
pathogenic bacteria themselves into the gut, in swallowing or 
because of their elimination through the intestinal walls. 

Finally gastro-enteritis develops frequently as the exclu- 
sive or partial localization of specific infectious diseases, of 
which are to be enumerated more particularly, anthrax, hemor- 
rhagie septicemia, swine plague, rinderpest, influenza of horses, 
distemper of dogs, typhoid fever of dogs, ete. In horses, in- 
testinal tuberculosis runs its course under the clinical picture 
of a protracted enteritis. Certain intoxications commonly give 
rise to more or less severe gastro-enteritis, as poisoning with 
caustic or acrid substances (acids, caustics, phosphorus, arsenic, 
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lead, mercury, carbolic acid, croton oil, cantharides, Iupinae, 
and other plants which contain acrid substances). Those forms 
of gastro-enteritis which make their appearance as sequels of 
specific infectious diseases and of poisoning, are not discussed 
in detail in this place, the reader being referred to the related 
chapters in the first volume and to the textbooks on toxicology. 


Pathogenesis. In comparison with the simple acute intes- 
tinal catarrh (see page 354), the development of gastro-enteritis 
differs only in so far as the injuries exert a stronger ac- 
tion and therefore produce not only degeneration but also the 
destruction of the intestinal epithelia. In this manner the sub- 
stances, which give rise to the inflammation, invade the deeper 
layers of the mucous membrane, the submucosa and even the 
adjacent layers of the intestinal wall, giving rise to the forma- 
tion of a fiuid albuminous exudate, to copious secretion of 
mucus, migration of leucocytes and, not infrequently, to the ex- 
travasation of red blood cells. The albuminous exudate coagu- 
lates either only upon the surface of the mucous membrane or 
in part also in the superficial layer of the intestinal mucosa, 
which has been destroyed. 

The formation of a copious exudate in the lumen of the gut, 
which is subject to disintegration, makes possible a rapid disin- 
tegration of the intestinal contents with the formation of irritat- 
ing and toxic split products; in this process the excessive 
multiplication of intestinal bacteria, or of microorganisms origi- 
nating from the outer world may contribute largely. With re- 
spect to poisoning by hyphomycetes, Tetzner assumes as prob- 
able the formation of toxic substances owing to incomplete 
cleavage of protein substances because the putrefactive bacteria 
of the intestine had been influenced by the immense numbers of 
hyphomycetes. The disintegration of the intestinal contents 
is promoted by the diminution or entire cessation of absorption. 
The intestinal motions are affected variously according to the 
composition and quantity of the intestinal contents and to the 
extent of the inflammation. In most cases they are accelerated 
because the substances which promote peristalsis gain the upper 
hand and neither the automatic nerve plexuses in the intestinal 
wall are injured nor is an inhibiting reflex action induced. Only 
if products of disintegration, which promote peristalsis, are 
lacking in the initial stage or if products are formed which in- 
hibit the intestinal motions, is the peristalsis rendered slower; 
this may occur also if the intestine is empty, if the nerve plexus 
of the intestine is involved or if reflex action through the sym- 
pathetic nerve is caused by severe and deep-seated inflammation. 
In a manner similar to the peristaltic motions, the frequency of 
defecation is affected, with the difference that efforts at defeca- 
tion, may be induced independently of the peristaltic motions, 
by reflex action, if the distal portions of the colon or rectum 
are involved in the inflammation. 
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The general effects are usually severe. The organism is 
debilitated in consequence of the copious exudate, the marked 
loss of water and the severe circulatory disturbances, also be- 
cause of thickening of the blood, through possible severe losses 
of blood, congestion of the region of the splanchnic nerve, ab- 
sorption of toxic split products, of bacterial endotoxins and 
of bacteria. There is ample opportunity for the absorption of 
bacteria and of toxic substances because the epithelia of the 
gastric and intestinal mucosa are greatly degenerated or even 
dead, the digestion is arrested and the inflammation extends 
into the submucosa which is rich in lymph vessels. Toxic sub- 
stances reach the digestive tract, in part as such, through eating 
spoiled and mouldy feed which may also contain infectious 
germs; they are then absorbed because they cannot be destroyed 
by the intestinal epithelial cells or by the digestive enzymes, 
or because they are present in very great quantities. The ab- 
sorption of the bacterial endotoxins and of the products of 
protein cleavage give rise to fever and to injuries affecting the 
parenchymatous organs; the bacteria which enter the general 
circulation without being dissolved immediately, may produce 
local inflammation in distant organs or even a general infection. 
An involvement of the peritoneum may be accepted as a sequel 
of the passage of microorganisms through the intestinal wall. 


Anatomical Changes. The contents of stomach and intes- 
tines are often bloody and have a foul odor. The gastro- 
intestinal mucosa is affected to a variable extent from case 
to case, sometimes more uniformly, sometimes in patches, es- 
pecially on the thick ruge which are of a lively red color, either 
light or dark with punctate or streaked hemorrhages; there 
may also be more extensive suffusions of blood (gastro-enteritis 
hemorrhagica). In such eases the gastric mucosa in the terri- 
tory of the small hemorrhages shows small roundish, sharply 
circumscribed superficial losses of substance (erosiones hemor- 
rhagice), the epithelial layer of the intestine may assume the 
appearance of a deposit like hoar-frost, ashes or bran, owing 
to the necrosis. In other cases the submucosa is swollen, 
edematous, again the stomach may contain purulent exudate 
(gastritis purulenta s. phlegmonosa). The hyperemic or 
hemorrhagic mucous membrane may be covered by dirty-gray 
or dull-yellow pseudomembranous deposits which either are 
quite superficial (gastro-enteritis fibrinosa s. crouposa) or have 
involved the deep layers of the mucosa (gastro-enteritis diph- 
theritica) and are then either diffuse or in spots, being found 
most frequently in the colon. After the necrotic portions of 
the mucous membrane have been exfoliated losses of substance 
or ulcers of variable size and shape remain, sometimes having 
the appearance of a map (gastro-enteritis uleerosa), and these 
may originate after the action of caustic substances without a 
prior formation of pseudomembranes. If the disease is pro- 
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longed, and especially in the presence of the bacillus of necrosis, 
the intestinal wall becomes rigid and thickened. The solitary 
and papillary follicles of the intestinal mucous membrane are 
always more or less swollen. The peritoneal covering of the 
stomach and intestine presents evidences of arterial injection, 
sometimes even inflammation. The mesenteric lymph nodes 
are acutely swollen. Frequent accidental findings are -acute 
splenitis, degeneration or inflammation of the parenchymatous 
organs, rarely metastatic abscesses. (For the anatomical 
changes in paratyphoid of hogs, see Vol. I). , 


The gastro-enteritis due to the pseudotubercle bacillus of Preisz- 
Nocard is characterized, according to Carré, by a deep-red discolora- 
tion, necrosis and black-red softening of the mucous membrane in the 
colon, frequently also in the stomach; the heart muscle is yellow and 
friable; beneath the endocardium there are numerous ecchymoses, and 
on the valves fibrinous deposits. The liver has a cooked appearance 
and the cut surface of the spleen is black. 


Symptoms. Gastro-enteritis sometimes begins with the 
symptoms of acute gastric catarrh and gradually passes over 
into the picture of inflammation; generally, however, the animals 
sicken suddenly under grave symptoms. The ingestion of feed 
and, in ruminants, rumination cease, thirst is sometimes much 
increased, often the animals exhibit manifestations of abdominal 
pains, which are generally dull, less frequently sharp and severe 
so that they lead to maniacal attacks. Carnivora and hogs vomit 
frequently, and the expelled matter occasionally is bloody; 
vomiting is sometimes seen in herbivora, and more frequently 
repeated retching and gagging. 

Ail animals except the horse usually show tenderness on 
pressure of the region of the stomach or abomasum or even of 
the whole abdomen. In ruminants there is generally also moder- 
ate bloating with moderate increase of the circumference of the 
abdomen; this is, however, also in other animals, seen in the 
beginning of the disease. In the further course of the disease 
the dimensions of the abdomen usually decrease in consequence 
of diarrhea, and the abdomen is drawn in. 

Whenever the stomach is affected particularly, the intestinal 
sounds are less frequent or entirely absent and there is consti- 
pation. If enteritis is already present the intestinal sounds are 
intensified or continuous and diarrhea sets in, the animals void 
large masses of fetid matter with painful efforts; these are 
sometimes mixed with shreds of tissue or blood; dogs sometimes 
void pure blood; relaxation of the rectal sphincter muscle finally 
leads to involuntary defecation. If diarrhea has existed for 
some time and if the intestinal contents have consequently been 
diminished materially, the intestinal sounds, depending both 
upon peristalsis and the presence of fluids and gases, may be 
absent; simultaneously with the absence of intestinal sounds 
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there occurs a decrease of the droppings and there may be com- 
plete constipation. However, tenesmus of the rectum is even 
then often observed. 

In hemorrhagic gastro- enteritis of dogs loss of substance is 
seen frequently in the mucosa of the cheeks and on the gums, but 
this is rarely the case in dysentery of cattle. 

The urine contains albumen, also occasionally formed ele- 
ments such as casts, sometimes also blood, and it shows an acid 
reaction even in herbivora. 

The symptoms de- 
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The pulse is acceler- 
ated from the begin-' Fig. 45. Fever curve in diphtheritic enteritis in a 
ning and it becomes Borne: 

small and soft. The heat distribution on the periphery is un- 
equal, the extremities feel cold, the skin is covered with per- 
spiration and later on the eyes sink in. 

Finally the animals lie-on the floor stupefied and motion- 
less, or they show convulsive motions, dizziness, muscular con- 
tractions, or their behavior is like that of dumb staggers. Hemor- 
rhages into the skin, into the mucose or into the retina are 
sometimes observed (Schindelka). 


Croupous diphtheritic enteritis in the horse occurs in three different 
types. The most frequent type begins with great dullness and weakness 
of the patient, the gait is markedly staggering, the temperature rises to 
40-41° C. or even higher, the conjunctive appear icteric, dirty discol- 
ored, injected. There is a lack of appetite, diarrhea sets in only after 
four to five days (see Fig. 45), the feces are at first mashy, then entirely 
fluid and fetid; they may contain pieces of pseudomembranes; before 
diarrhea has set in, dry feces may in rare cases be covered with shreds | 
of croupous membranes. After diarrhea has appeared, a fatal issue 
generally soon occurs. The second type, according to Keilgaard, gen- 
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erally commences with not very severe symptoms of diarrhea; elevation 
of temperature may be absent and a moderate elevation of temperature 
may be noted only on the last day of the disease. However, the pulse 
is accelerated from the start. The general condition of the animals is 
greatly disturbed and a marked emaciation soon occurs. During the 
slower course of the disease, pseudomembranes are shed more frequently 
than in the first type. The third type, according to Folger, commences 
with the symptoms of sleepy staggers ; the dull animals show a staggering, 
waddling gait; they lean forward, press against the wall, but do not show 
ay pager roms on the part of the intestines. The disease usually ends 
atally. 

According to Froehner, poisoning by fungus is manifested as follows: 

(1.) Hyphomycetes: Want of appetite, colic, tympanitis, con- 
stipation, diarrhea, bloody, mucous feces which sometimes have a foul 
odor, polyuria, vertigo, stupor, coafused motions, paralysis of the ex- 
tremities, of the tongue, etc., amaurosis, profuse diaphoresis. Tetzner 
observed a gradual development of enteritis with accumulation of feces 
in the colon, in consequence of paralysis of the cecum and colon, which 
had been present from the beginning and could not be relieved. 

(2.) Ustilaginae; Salivation, persistent motions of mastication, 
swaying, reeling, general motor and sensory paralysis; in other cases, gas- 
tritis. 

(3.) Uredineae: Dermatitis on the head (lips, cheeks, eyelids) 
conjunctivitis, urticaria, stomatitis, pharyngitis, glossitis, colic, bloody 
defecation, hematuria, paralyses, somnolence. 

(4.) Saccharomyces: Severe cerebral excitement with subsequent 
stupor and symptoms of paralysis. 


An enteritis observed in dogs by Bergeon, after feeding with rice, which this 
author looked upon as a beri-beri like affection, produces rapid exhaustion and dyspnea 
with violent action of the heart; later, diarrhea with the discharge of black, ill- 
smelling fecal matter, also marked thirst and diminution of the appetite. The pos- 
terior extremities are frequently weak as though paralyzed, there may be necrosis 
of the skin, ulcer of the cornea, rarely albuminuria, but no particular rise in tem- 
perature. Death occurred after 20-30 days. The disease was prevented by giving 
meat. 


Course and Prognosis. In very grave cases the disease 
usually terminates fatally within the first two days, even within 
the first twenty-four hours, while in ordinary cases it lasts from 
one to two weeks before death comes on from exhaustion, or a 
fatal issue may also oecur after an apparent improvement. Re- 
coveries are as a rule rare and convalescence is of very long 
duration. 

The more rapidly the symptoms become worse, the less 
chance is there for recovery. Important unfavorable signs are 
a considerable acceleration of the pulse, profuse and bloody 
diarrhea or obstinate constipation. There are, however, cases, 
particularly among herbivora with a long intestinal canal, where 
there may be a mild course of gastro-intestinal catarrh extend- 
ing over one to two weeks, which may suddenly become worse 
and end in death in one or two days. Enteritis in hogs, due to 
the bacillus necrophorus, not uncommonly takes a less virulent 
course. 
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Diagnosis. A correct diagnosis is usually made possible 
by the sudden onset and the rapid aggravation of the disease 
with the simultaneous occurrence of abdominal pain, also the 
fact that, in herbivora, obstinate diarrhea is either present from 
the beginning or follows upon constipation; the great debility 
sometimes associated with severe nervous disturbances, the de- 
cided acceleration and weakness of the pulse are characteristic. 
In some eases it is possible to determine the cause of the primary 
affection from the case history, the examination of food, pasture 
and drinking water. The symptoms just enumerated differen- 
tiate gastro-enteritis from simple gastro-intestinal catarrh in 
the course of which general disturbances usually are absent or 
only slight, and in which appropriate treatment rapidly leads 
to improvement or cure. Secondary gastro-enteritis arising 
from other affections of stomach or intestines (dilatation of the 
stomach, fecal impaction, intestinal concretions, helminthiasis, 
etc.) is preceded by the symptoms of the respective diseases, 
and the association of gastro-enteritis is announced by the ap- 
pearance of fever and by marked acceleration of the pulse. In 
parasitic affections of stomach and intestines, the macroscopic 
and still more the microscopical examination of the intestinal — 
discharges give decisive information. It is important to 
eliminate secondary gastritis in certain acute infectious diseases, 
especially in anthrax, hemorrhagic septicemia, swine plague and 
rinderpest. Aside from the examination of the food, it is im- 
portant to inquire into the mode of development of the disease, 
also into its sporadic or crowded occurrence, and particularly 
into the changes in and on the skin, which are characteristic of 
these diseases, also in the buccal cavity, in the respiratory 
organs, and in the eyes; further, the frequent absence of colicky 
pains. Intestinal tuberculosis and paratuberculous enteritis 
are recognized with certainty only by the aid of microscopical 
examination of the feces or of scrapings of the mucosa from 
the distal portions of the colon; intestinal tuberculosis in horses 
may be diagnosed through rectal examination of the mesenteric 
lymph nodes and of the spleen. In horses and cattle the pos- 
sible existence of these diseases should be considered if the 
enteritis takes a very slow course. In order to exclude poison- 
ing, the composition and condition of the feed is of importance, 
also of the plants on the pasture, and of the drinking water; 
further, the history of the case with reference to treatment 
of the animals with sharp and caustic remedies and to the dis- 
infection of the barns with such substances, also the possible 
simultaneous occurrence of the same symptoms in several ani- 
mals, the afebrile course of severe intestinal disturbances, and 
the pathological symptoms in other organs, more particularly 
in mouth and pharynx, in the air passages, eyes and on the skin. 


Treatment. If the sick animals are still in a fair state of 
nutrition, they should be starved several days; the tormenting 
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thirst must, however, be alleviated by lukewarm water. Dogs 
should also receive tea with some cognac. If there is great 
debility mucilaginous food should be given, such as soups of 
linseed, oatmeal, rice, sago with the addition of alcohol and 
eges or wine, soups with the yellow of eggs, if the condition 
of the stomach permits feeding by mouth at all. If this is 
impossible, artificial feeding must be instituted (see page 361) ; 
this may be accomplished by rectal feeding, or’ if the rec- 
tum is likewise affected, by subcutaneous or perhaps by intra- 
venous injections. If gastro-enteritis is due to the ingestion of 
spoiled feed, the early removal of the gastro-intestinal contents 
is the first indication. Emetics by the mouth or by subcutaneous 
injection may be used in hogs and in earnivora; but much better 
is lavage of the stomach (see page 330) ; in other animals efforts 
must be confined to the administration of mild laxatives such as 
castor oil, salts, calomel; (see page 359). Subcutaneous injec- 
tions of drugs stimulating peristalsis, (eserine, arecoline, etc.) 
are less advisable, although they may be indicated in such cases 
where abdominal pains are absent. If there is reason to accuse 
noxious microorganisms introduced with the feed as the cause 
of the disturbance, one should attempt to prevent their multi- 
plication in the intestinal tract by the administration of disin- 
fectants such as resorcin, naphthalin, creolin, salicylic acid (see 
page 360). However, a good effect from these drugs can be ex- 
pected only in gastritis, because they cannot accomplish much 
in the intestinal tract, and they may occasionally do more harm 
than good. Mucilaginous drugs and astringents (see page 361) 
may likewise be used advantageously. In hemorrhagic gastro- 
enteritis adrenalin or suprarenin in 0.1% solution, thirty drops 
every three hours for dogs (Uebele) are indicated as styptics. 
In cases of poisoning antidotes have to be administered; how- 
ever, even in such cases washing out of the stomach and the 
administration of mild laxatives must be practiced. 

If abdominal pains are severe they must be alleviated by 
opium or morphine (see page 361); prostration and stupor 
should be treated by cold douches and friction ; however, douches 
must not be employed if the temperature is subnormal, when 
warm packs are indicated. A weak pulse calls for the adminis- 
tration of stimulants such as wine, whiskey, black coffee, tea in- 
ternally; ether, oil of camphor, caffeine subcutaneously—in 
weakness and collapse. The infusion of warm physiologic salt 
solution into a vein or under the skin may be very beneficial, 
particularly if some adrenalin, suprarenin, or grape sugar has 
been added (see page 361) ; such infusions may be repeated sev- 
eral times. 


Literature. Albrecht, W. f. Tk., 1881, 1—Bang, Maanedsskr., 1890, 235.— 
Berg, Maanedsskr., 1896, VIII, 236.—Berger, T. Z., 1905, 81.—Chaussé, Rec., 1905, 
788.—Ficker, Z. f. Flhyg., 1906, XVI, 361 (Rev.).—Frohner, Monh., 1892, III, 49.— 
Galtier, J. vét., 1887, 142.—Gerlach, Rinderpest, 1867, 61—Glage, Monh., 1901, 
XIII, 550; XIV, 25.—Glasser, D. t. W., 1909, 513.—Heuss, Z. f. Vk., 1908, 201.— 
Keilgaard, Maanedsskr., 1907, XIX, 81.—Mohler & Buckley, Anim. ind., 1902, 297.— 
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Miiller, S. B., 1893, 21—Oemler, A. f. Tk., 1882, VIII, 241.—Piorkowsky & Jess, 
B. t. W., 1901, 45.—Pusch, D. Z. f. Tm., 1893, XIX, 38.—Reynal, Dict., 1860, V, 
149.—Schiel, B. t. W., 1906, 361.—-Schindelka, O. Z. f. Vk., 1891, 90.—Szanté6, A. L., 
1908, 12.—Wedernikow, Vet. Jhb., 1893, 70.—Wrzosek, V. A., CLXXVIII, 82.— 
Wyssmann, Schw., A. 1907, XLIX, 129.—Appel & Koske, Arb. d. G.-A., 1907, V, 
361.—Basset, Rec., 1911, 507.—Bergeon, Rev. vét., 1911, 654.—Carré, C. R., 1910, 
CL, 358.—Glaesser, Krankheiten d. Schweines, Hannover, 1912.—Haupt, B. t. W., 
1909, 69.—Lucet, Bull., 1910, 376.—Scheunert & Lowtsch, Z. f. Infkr., 1911, IX, 
ie __Tetzner, Jie Vk, 1912, 441 aes deat .—Zwick, Fischer & Winkler, Arb. d. 
G.-A., 1912, XX XVIII, "450. 


Enteritis in Fowls. Aside from secondary enteritis which occurs 
in the course of fowl cholera, hemorrhagic septicemia of chickens and 
other fowl-septicemias, in fowl diphtheria, in poisoning by acrid sub- 
stances and finally in the presence of intestinal parasites (coccidia-en- 
teritis, helminthiasis), primary croupous-diphtheritic processes are met 
with in the intestines of chickens, geese, ducks, turkeys and peacocks 
(ROU, Johne, Kitt, Guittard). Such affections may appear sporadically 
in animals of one species only or in animals of several. species. 

The cause of croupous-diphtheritic enteritis in fowl is not well 
known; however there is no » doubt that one must look for infectious 
agents ‘as their cause. 


Fumagalli has seen an enzootic croupous enteritis in chickens caused by asper- 
gillus. 


Post-mortem examination shows, either in the small intestines 
(Roll, Kitt) or only in the cecum (Guittard), soft cylindrical croupous- 
diphtheritic masses as long as a finger, filling the intestines more or less 
completely ; the mucosa is intensely reddened, swollen and hemorrhagic. 
In other cases the intestines contain a smeary-purulent, rice-waterlike or 
light reddish-gray discolored fluid; while the mucosa is either in a con- 
dition of serous infiltration and partial softening (Roll) or is covered by 
a veil of fibrin coagula, or it shows sharply contoured, blackish or green- 
ish-gray places, elevated 3-4 mm. above the surface; still other evi- 
dences of inflammation may likewise be seen. 

The symptoms of the disease are lack of appetite, depression, slug- 
gish motion due to stiffness of the muscles, brown discoloration of the 
integument of the lower abdomen, violent diarrhea with yellowish drop- 
pings. 

The disease usually takes a rapid course and the animals die often 
within a few hours (RO6ll) or after the disease has lasted from twenty-four 
to thirty-six hours; if the ceca alone are affected, death may follow in only 
seven to eight days. 

The treatment is unpromising. Guittard recommends as a pro- 
phylactic the administration of a decoction of radix althew, and the 
addition of syrup, honey and naphthol to the feed; the latter should 
previously be softened in a weak solution of carbolie acid or salol. 


Literature. Fumagalli, D. t. W., 1907, 383 (Rev.).—Guittard, Pr. vét., 1907, 1— 
Johne, 8, B, 1880, 39,—Kitt, Pathol. Anat., 1906, II, 61—R6ll, Spec. Path. 1885, 401. 


Dysentery in Man. Of the two varieties of dysentery, the bacillary 
form occurs frequently in all climates, especially in war time, and is 
produced by the bacillus of dysentery, Shiga-Kruse, in other cases 
through the Flexner bacillus or the Bacillus Y. The amebic dysentery 
is endemic in tropical and subtropical regions and originates in the pres- 
ence of pathogenic amebae (see amebae in the intestine). 
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The anatomical changes in bacillary dysentery consist in catarrhal 
inflammation of the mucous membrane with subsequent swelling of the 
lymph follicles, necrosis of the epithelial cells resulting in transverse 
ulcers, diphtheritic deposits in the colon. 

The symptoms are those of gastro-enteritis with severe Foneaniiis’ the 
fecal dejecta are at first thin- mushy, purely mucoid, feculent, later 
foul or having an odor like sperma; in course of time they are mixed with 
pus, blood and shreds of epithelium. Slight fever is usual, subnormal 
temperature infrequent; para- and hemiplegia occurs, also paralysis of 
individual nerves, nervous cardiac symptoms, inflammations of joints 
and tendon sheaths. The mortality is as high as 10-20% and even 
35-50%. Sometimes a chronic dysentery persists with slight diarrhea. 


Literature. Kolle & Hetsch, Die exp. Bakteriol. u. die Infektionskrankh. 
Wien-Berlin, 1911.—Luedke, Die Bazillenruhr, Jena, 1911 (literature). 


Meat poisoning and Botulism in Man. Meat poisoning usually 
occurs after the ingestion of meat from cattle, calves, cows, sometimes 
also hogs or even horses which were ill of septic or pyemic inflammatory 
diseases when they were slaughtered, such as puerperal fever, purulent 
mastitis, purulent inflammation of the serous membranes or of joints, 
enteritis. The apparently normal meat from animals ill with other 
diseases, or from healthy animals, may give rise to meat poisoning if 
intestinal bacteria have invaded the circulation or if the meat has been 
contaminated through being handled by persons who have pathogenic 
paratyphoid bacilli in their intestines (bacillus carriers). Severe en- 
demics occur particularly in summer. 

Among the causes of meat poisoning various poisonous substances 
enter into consideration which are preformed in spoiled foodstuffs; 
usually bacteria are also responsible. Aside from pathogenic strepto- 
and staphylococci, the paratyphoid bacillus B. is of special importance, 
which includes the bacillus suipestifer, the viruses of certain forms of 
dysentery of calves, of infectious pleuropneumonia of young animals, 
of mastitis, of enteritis, also the virus of psittacosis. These bacteria are 
very pathogenic for guinea-pigs and mice and resemble, biologically 
and culturally, the typhoid bacilli in many respects. Less often bacillus 
enteritidis, Gaertner, stands in relation, which may be found in the 
meat of animals slaughtered on account of disease; very rarely the 
paratyphoid bacillus A. which is closely related to the typhoid bacillus 
and differs from it only by certain cultural peculiarities and by im- 
munity reactions. Bacteria of the colon group and the proteus bacillus 
are of little importance. 

In many cases the symptoms correspond with those of a slight 
gastro-intestinal catarrh, in other cases they are those of febrile gastro- 
enteritis or even of a typhoidal disease with muscular weakness, ataxia, 
frequently with albuminuria, bronchopneumonia, circumscribed erythema 
of the skin, urticaria and cutaneous hemorrhages. In contrast to ab- 
dominal typhoid, the disease commences with fever that rises sharply 
and is atypical; the feces assume the appearance of pea-soup only per- 
haps in the later course of the disease ; splenic tumor is usually absent. 
The diagnosis can be established with certainty by demonstrating the 
bacteria of meat poisoning, in the blood, urine, feces, or in the juice 
obtained from the roseolae, if these substances are planted in bile or 
bouillon and after 24 hours’ incubation on litmus- milksugar-agar and 
on malachite-agar. In the later part of the disease, the agglutinin 
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test is positive. In spite of the serious symptoms, the mortality is 
hardly more than 2-5%. 


Sausage poisoning (botulism, allantiasis) has been noticed after 
the ingestion of sausage, corned or smoked beef, canned beef, conserved 
meat, venison, ete. Sometimes similar symptoms have been observed 
after the ingestion of salted fish (ichthyosism). 

The cause of sausage poisoning are the toxic products (botulism 
toxin) of the anaerobic bacillus botulinus of Van Emmergem, which is 
found in meat preparations and taken with them into the gastro-intes- 
tinal tract of man. This toxin produces cloudy swelling and fatty de- 
generation in the cells of the parenchymatous organs and the lining 
endothelia of the blood vessels, also changes in the ganglion cells of 
the anterior roots of the spinal cord and in the bulbar nuclei. 

Hence we observe in botulism symmetric motor paralysis, particu- 
larly in the region of the cerebral nerves (paralysis of accommodation, 
mydriasis, ptosis, aphonia, dysphagia), while gastro-intestinal disturb- 
ances are not infrequently absent or are only very insignificant. There 
is, however, obstinate constipation and suppression of urine. 


The toxin of bacillus botulinus is not very resistant towards various reagents 
particularly alkalies; it is made innocuous when heated to 80° C. for one half 
hour. 


Botulism is, therefore, an intoxication, while genuine meat poison- 
ing is produced originally by pathogenic bacteria or by such that have 
become pathogenic; however the toxins of these bacteria, and ptomaines 
which have been formed, do likewise play a réle in the disease-producing 
process. 

Literature. Gutzeit, Fortschr, d. Vet. Hyg. 1906, III, 125 (Lit.) v. Emmer- 
gem, Hb. d. p. M., 1903, II, 637 (Lit.).—Miuller, D. t. W., 1909, 377.—Uhlenhuth & 
v. Leuthold, Gedenkschrift, 1906.—Wiemann, Die Parakolibazillosis d. Kalber and 
ihre Beziehungen zu d. Fleischvergift, usw., Diss. Bern, 1909 (Lit.).—Zschokke & 
Feuereissen, D. t. W., 1909, 105.—Kolle & Hetsch, Die exper. Bakteriol. u. die 
Infektionskrankh. Berlin-Wien, 1911, I. Bd. 


19. Bloating of the Intestines. Meteorismus Intestinalis. 


(Darmaufblahung, Windkolk [German]; Colica flatulenta; In- 
digestion intestinale gazeuse [French].) 


Bloating of the intestines or meteorism consists in an exces- 
sive dilatation of the intestines in consequence of the rapid 
formation of gas. 


Occurrence. The prevalence of primary meteorism is in- 
timately connected with the methods and conditions of feeding 
the animals. These conditions vary a good deal in different 
countries and parts of countries, hence the affection is not uni- 
formly prevalent everywhere. In the Budapest Clinic it repre- 
sents 12 to 15% of the colicky affections of horses; the lower 
percentages, however, are observed only rarely. Occasionally 
the affection occurs in hogs, dogs and rabbits. In ruminants the 
same causes lead to bloating of the rumen. 


Pathogenesis. ooL 


Etiology. Primary bloating of the intestines is due to the 
ingestion of bloating feed. Particularly dangerous in this re- 
spect are withered or heated fresh green feed (clover, alfalfa, 
esparsette, fresh grass), also beets and potatoes, rarely seeds 
of leguminose, more frequently crushed corn or barley. Mouldy 
feed may likewise be dangerous (Hendrick). Bloating in rabbits 
is not infrequently caused by fresh cabbage, kale, beets, rape, 
vetches, buckwheat. The ingestion of water in large amounts 
increases the danger from these foods materially; lezuminose 
- and crushed grains particularly may do harm under these con- 
ditions. Sometimes an unobjectionable feed, like oats and hay 
may cause bloating in horses if these animals feed greedily and 
rapidly or are overworked shortly after feeding. Dogs are 
sometimes bloated after the abundant ingestion of starchy food. 
Abundant stuffing of parts of the intestines with thick mashy 
feces favors the collection of gases in the parts nearest to the 
stomach. 


Secondary bloating occurs in various forms of closure of the 
intestines in grave thrombotic-emboliec disease of the intestine; 
and in the course of diffuse acute peritonitis, in internal strangu- 
lation, volvulus and thrombosis of the mesenteric vessels, bloat- 
ing appears early after a few hours in the affected loops of in- 
testines, while anteriorly to the obstruction, as in other cases 
of secondary bloating, this condition develops slowly and only 
rarely reaches a high degree during the life of the animal. 


Pathogenesis. A portion of the feed swallowed by horses 
gets from the stomach into the small intestines even during 
feeding and from there soon into the large gut. According 
to Scheuner and Grimmer corn gets into the large intestines 
two hours after ingestion, hence fermentable feed can form 
gases, very shortly after ingestion, along the whole intes- 
tinal tract with the exception of the rectum and also to a mod- 
erate extent in the stomach. In consequence of stretching and 
by chemical influences (carbon-dioxide, methane, fatty acids) 
the muscularis of the stomach and intestines is irritated 
to frequently recurring convulsive contractions which in their 
turn produce colicky pains. The strong contractions and 
the absorption of the gases by the blood at first prevent great 
stretching of the intestines, but these means are insufficient to 
absorb all of the rapidly forming gas. Loops of intestines, there- 
fore, become more and more dilated; these, as well as the whole 
intestinal tract, suffer in contractility while compression of 
blood vessels occurs likewise, further preventing the absorption 
of gases. The dilated intestines also press the diaphragm to- 
ward the thorax and the negative intrathoracic pressure is 
diminished, the cardiac diastole becomes interfered with and 
the blood pressure in the arteries is lowered. 

In hogs and dogs bloating is developed similarly though 
generally somewhat later after food ingestion. 
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Anatomical Changes. On postmortem examination the ab- 
domen is occasionally dilated and very tense, the more so since 
fermentation and the formation of gases continue after death. 
The dilated and tense loops of intestines are pressed out with 
great force after opening up the abdominal cavity. If rupture 
has occurred gastric and abdominal contents are found free in 
the abdominal cavity. .'The margins of the tear show bloody 
sugegillation and possibly also swelling. These are anatomical 
signs of death by suffocation which are absent if gas formation 
is post mortal. 


Symptoms. In horses symptoms of primary bloating usual- 
ly appears shortly after the ingestion of food and are similar 
to those of acute dilatation of the stomach (see page 325). As 
a rule the clinical picture is initiated by violent, frequently re- 
curring attacks of colic. Since genuine colicky pains, due to 
convulsive contraction of the intestinal muscularis are not inten- 
sified by pressure, the patients throw themselves recklessly on 
the floor and roll about in:a manner attracting attention; later 
on they sit down on their haunches (dog position). 

Simultaneously with the symptoms of colic, the abdominal 
circumference increases rapidly, the space between the costal 
arches becomes greater, the abdominal wall protrudes in barrel 
shape; most marked is the increase of the abdomen in the flanks, 
particularly on the right side. Animals that normally possess ~ 
a tense and less yielding abdominal -wall, will not show a very 
well marked enlargement of the abdomen, in spite of severe 
disease. 

The percussion sounds are deep and resonant, more or less 
all over the entire abdomen, but particularly in the flanks; the 
sound becomes, however, somewhat higher and weaker in grave 
cases on account of the great tension of the intestines and of 
the abdominal wall. Sometimes the sound is metallic and not 
only over the cecum, where a similar sound is heard under 
normal conditions, but also-over the other portions of the intes- 
tines. 

The intestinal sounds are sometimes continuous at the be- 
ginning of the affection; in the further course of grave cases 
they become less frequent and may cease entirely; they are often 
high in pitch and metallic. 

Rectal examination shows a high degree of dilatation of all 
accessible intestines with the exception of the rectum. Their 
walls feel tense and elastic. Bloating of the colon displaces its 
pelvic flexure deep down into the pelvis or towards the right 
side and in the latter case the tense longitudinal bands of the 
left lower portion run from the right towards the left and some- 
times in a spiral arrangement. The left lower portion is now 
much dilated and reaches up-to the left kidney; it is either be- 
side or below it and the much thinner, but likewise bloated left 
upper portion of the colon is displaced by the raised lower 
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portion, either towards the median line or towards the left ab- 
dominal wall (Fig. 46). 

Defecation at first occurs more frequently but soon becomes 
delayed or suppressed. In the beginning, and in the less severe 
eases until termination of the affection, there is a good deal of 
flatus. 

The respiration becomes increasingly more difficult; the 
pulse rapidly becomes accelerated, so that when the bloating 
of the posterior abdomen has become quite noticeable the 
pulse will soon be 60 per minute; the more rapid it becomes 
the weaker it will be. The mu- 
cous membranes are at first dark 
red, soon, however, they become 
cyanotic, the visible veins are 
strongly filled. 

The body of the patient is 
bathed in perspiration. If the 
stomach is likewise bloated there 
is also often belching, more rare- 
ly retching, occasionally vomit- 
ing. 

Wohner saw a case of bloating in a foal 


with subcutaneous emphysema on the back and 
shoulders, The case ended in recovery. 


Secondary bloating Jeads to 
variable symptoms aside from 
the increase in abdominal circum- 
ference; these depend largely 
upon the nature of the under- 
lying condition. 

In hogs, dogs and rabbits, the 
clinical picture varies somewhat 
from that in the horse; the for- 
Her animals either do not suffer Fig. 46. Bloating of the intestines. 
abdominal pains or they only be- Position of the left loops of the colon 
tray them by repeated attacks of  andcourse of the longitudinal bands of 
Saieeout, frequent changes of‘ icf lower portion in’ extensive 
position or groaning. Belching * 
retching and vomiting on the aie. hand are seen more fre- 
quently. 


Course. The accumulation of gas may reach such a de- 
gree, occasionally within four to five hours, and in smaller ani- 
mals earlier, even if the animals have apparently quieted down, 
that suffocation comes on. (Goldbeck saw a horse, in which 
bloating came on after eating fresh clover, succumb after the 
illness had lasted only 16 to 20 minutes.) Ruptures are some- 
times seen; they occur in those cases of primary bloating where 
the accumulation of gas is not uniform and where some por- 
tions of the gastro-intestinal tract become excessively dilated. 


394 Bloating of the Intestines. 


(Rupture is more frequently seen in the stomach. The dia- 
phragm tears occasionally.) If rupture has occurred, the ani- 
mals become suddenly quiet; however, the general condition de- 
teriorates and collapse occurs rapidly (see page 327). 

The affection not infrequently ends spontaneously in recoy- 
ery; in the majority of cases recovery can, however, only be 
expected upon proper treatment. The course is always of short 
duration and usually it becomes obvious after twelve hours 
whether death will occur or whether improvement may be ex- 
pected; if the latter is the case the symptoms of acute intestinal 
eatarrh generally set in. 


Diagnosis. The most important svmptoms of primary in- 
testinal meteorism are the following: rapidly increasing signs 
of colic after the ingestion of usually bloating feed, rapid in- 
erease in the size of the abdomen, loud sounds on percussion, 
and uniform, extensive dilatation and tension of all of the intes- 
tines (general intestinal meteorism). Simultaneously bloating 
of the stomach may be recognized by belching and vomiting. 

Secondary bloating (see torsion or strangulation of the in- 
testines; accumulation of feces, thrombosis of intestinal arter- 
ies, intestinal obturation, enteritis, peritonitis), which must be 
judged and treated differently, may be initiated with similar 
symptoms and must be excluded upon the basis of the history 
and upon the result of a rectal examination which should be 
made in every case of meteorism. Except in the case of peri- 
tonitis, secondary bloating is always confined to individual por- 
tions of the intestines (circumscribed, intestinal meteorism), 
and there are often symptoms which clearly point to the causa- 
tive affection. Bloating occurring in consequence of an inflam- 
matory condition is accompanied from the start by fever and 
the restlessness is not so marked. Torsion of the stomach in 
carnivora may be excluded when belching occurs and when the 
abdominal wall is not tender to pressure. 


Treatment. In not too severe cases of primary meteorism 
one should attempt to stimulate intestinal contractions in order 
to remove the gases per vias naturales. Cold packs to the ab- 
dominal wall, cold douches to the latter, and cold water injected 
under some pressure into the rectum, favor the expulsion of 
gases in the horse by reflex irritation. One may also employ 
ether in water (15:400), salt solution, soap suds or much diluted 
turpentine. Massage of the abdomen or internal massage of the 
colon and cecum, applied with care through the rectum, are also 
beneficial; however, if the intestines are very tense one must 
not use this method, because rupture might be caused by it. Hum- 
merich produced an extensive evacuation of the intestines by 
rolling the previously restrained horse on the back 15 to 20 
times and then after an interval of time 8 to 10 times; this 
procedure may have to be repeated three or four times. Laxa- 
tives are also administered (salts with aloe, 150-200 gm. to 15-20 
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gm.); disinfectants are added to these to reduce fermentation 
(lysol or creolin, 15-20.0 gm. naphthol, naphthalin, 10-15 gm.). 
As long as the contractility of the intestinal loops is not abol- 
ished, as long as evacuation by it has not become impossible, and 
as long as intestinal gases are expelled from time to time, 
eserine (0.08-0.10 gm.) or arecoline (0.06-0.08 gm.) may be used 
subeutaneously. If, however, parts of the intestine have already 
lost their contractility (in very severe cases), these drugs are 
no longer beneficial and may be dangerous (see page 330). Since 
bloating of the stomach is frequently present simultaneously, the 
stomach tube should be used. 

If, in spite of these applications, the condition of the patient 
becomes worse, or if the excessive dilatation of the abdomen 
bring about great dyspnea, puncture of the intestines must no 
longer be delayed. This removes the danger of suffocation and 
reestablishes contractility of the punctured portion of the in- 
testines and the parts situated between the puncture and stom- 
ach. In secondary bloating intestinal puncture alone promises 
relief. Puncture of the cecum is usually practiced; if necessary, 
however, the colon or the small intestines must be punctured. 


Intestinal puncture is best practiced with a slender trochar 10-15 em. long. 
The skin is first properly cleansed, then an incision is made. The trochar is now 
introduced into the center of the depression of the right flank with the point directed 
towards the left elbow. After the escape of gas ceases, the tube is removed or, better 
still, left in place and closed with a cork, when it may be opened later on to let out 
more gas which might have again accumulated. If in spite of this puncture the 
symptoms of bloating persist or if the left flank has been distended more promi- 
nently from the start, the left flank is punctured. If this is done one must pre- 
viously ascertain by rectal exploration at which point of the left side the bloated 
colon is situated, so that one does not puncture the rectum or some loops of small 
intestines or enter into the free abdominal cavity, in which case the puncture is 
without any result whatsoever. 

Puncture of the colon from the rectum (Imminger, Foringer, Jensen, Reinhardt) 
appears indicated only in those rare cases, when the left portion of the colon is 
not lying close to the abdominal wall and when puncture of the cecum does not bring 
relief. Such a puncture may be made with a large exploratory trochar or an Elsch- 
ner trochar with a curved canula 40 em. long or a Raitsits trochar which is’ short 
and can be introduced into the rectum as far as one can reach, and may in this 
manner reach anterior portions of the intestines. To permit the escape of the gases 
the short trochar must be connected with a rubber tube. If the free end of the 
tube is placed below water the evacuation of gas can be easily controlled. 

Intestinal puncture, whether practiced from the flanks or from the rectum, is 
never harmful in primary bloating, if we use a slender trochar and proceed under 
aseptic precautions, or at least as cleanly as possible, and if in puncture from the 
rectum one follows the trochar with the guard. Before puncture from the rectum, 
the latter should be irrigated several times with disinfectant solutions. In secondary 
bloating, when the elasticity of the intestinal wall has suffered in consequence of 
serous or hemorrhagic extravasation, it may occur exceptionally that some intestinal 
contents get into the abdominal cavity. 


Great restlessness must be counteracted by morphine in- 
jections: (0.3-0.5 gm.) or by rectal injections of chloral hydrate, 
because reckless rolling may bring about rupture. 

In hogs, dogs and rabbits, kneading or massage of the ab- 
dominal cavity may be beneficial; also chasing the patients 
around, also repeated cold douches. If the stomach is bloated 
simultaneously, emetics (see page 317) may be used. If suffoca- 
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tion threatens, these animals likewise require intestinal punc- 
ture. The latter is practiced in the middle of the left or on the 
right side of the abdomen. 


Literature. Berg, Maanedsskr, 1896, VIII, 332.—Braun, Kaninchenkrkh, 1907, 
9.—Foringer, W. f. Tk., 1880, 71—Goldbeck, D. t. W., 1907, 335.—Hendrickx, Ann., 
1907, 545.—Hummerich, Z. f. Vk., 1908, 444—Imminger, W. f. Tk., 1890, 369.— 
Jensen, Tidsskr., 1891, 103.—Noack, 8. B., 1896, 142.—Rexilius Z. f. Vk., 1896, 216. 
—Scheunert & Grimmer, Dresd., Jhb., 1906.—Schlampp, Ther. Technik, 1907, II, 
249.—Wohner, W. f. Tk., 1905, 825. 


20. Accumulation of Feces in the Intestines. Impaction. 
Obstipatio. 


(Kotanschoppung im Darm, Verstopfung, Hartleibigkeit [Ger- 
man]; Indigestion intestinale par surcharge |French].) 


Obstipation or impaction consists in an accumulation and 
drying of masses of feces in the intestines with subsequent 
progressive enlargement of some portions of the intestinal tract, 
which condition may finally lead to a complete closure of the 
intestinal lumen. 


The disease defined as above has a definite clinical and pathologic- 
anatomical picture and may be differentiated from other forms of fecal 
accumulations accompanying displacements, circumscribed paralysis, 
obturation of the gut, also acute peritonitis and acute diseases of the 
stomach. 


The symptoms of obstipation or impaction vary so much 
according to different animals, that it is necessary to treat them 
separately for each species. 


(a) Obstipation in the Intestines of the Horse. 


(Anschoppungskolik |German};Colica stercoracea; Indigestion 
intestinale par surcharge [French]}.) 


Occurrence. The frequency of primary obstipation is 
largely determined by the type of feed and hence the disease 
varies very much as to occurrence in various parts of the world. 
In the Budapest Clinic obstipation varies in different years from 
6 to 20% of the cases of colic observed. 


As the frequency of obstipation varies, so its localization to individual parts 
of the intestinal tract is variable. Of 287 cases of primary obstipation seen in the 
Budapest Clinic during the years 1906 to 1909, there were 210 cases of colon obsti- 
pation, 23 eases of colon-cecum obstipation, 27 cases of ileum obstipation, 3 cases 
of duodenal obstipation, 17 cases of cecum obstipation. In the Berlin Clinie the 
statisties for 449 fatal cases of obstipation observed during the years 1897 to 1907, 
show: 224 involvement of the colon, 106 times ileum, cecum 89 times, duodenum 17 
times, rectum 11 times, jejunum twice. In 1909, Behrens found in 547 cases of the 
disease that 316 were to be accepted as obstipation of the small bowel, and 231 as 
affecting the large bowel, which gives the relative frequence of 4:3. This is, however, 
not in accordance with the general experience in other clinics. 
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Etiology. The long continued ingestion of feed rich in cel- 
lulose and wood fibers frequently plays a role in the production 
of obstipation in horses, because feed of this type has to be 
taken in very much larger amounts than more nutritious food 
and it furnishes feces of much denser consistency, which are 
more difficult to move along. Such food stuffs are straw, par- 
ticularly if cut into short chaff, or if it is taken up from the 
bedding straw (socalled straw feeders), corn stalks, hard-fibrous 
clover, alfalfa, ete. Constipation is, on the other hand, fre- 
quently produced by feeding materials such as bran, crushed 
corn, barley and muddy hay, which are rich in the salts of the 
earthy metals, and also upon the ingestion of sand. Behrens 
claims that obstipation is caused more frequently by damp, 
mouldy food, mouldy oats, fresh rye bread, food which is too 
fresh; and most frequently by very high temperature conditions, 
as is suggested by the fact that the disease is frequent during 
the warm season, particularly during May and June. (In cases 
of this kind it was probably a question of catarrhal intestinal 
spasm, at least the great frequency of obstipation of the small 
bowel points to it). The prejudicial influence of these substances 
is particularly striking after a sudden change of food and if 
the animals do not have enough exercise, as for instance in 
army horses after the fall manoeuvers when their work has 
become diminished very greatly while they receive their cus- 
tomary quantities of food or even more. This explains the in- 
creased frequency of cases of colic among army horses after 
the fall manoeuvers to which Sustmann has called attention. 

Retarded movement of the large intestines may cause obsti- 
pation of the gut, even on proper feeding. This is seen in old, 
enfeebled horses, in fat animals which do not exercise much, 
usually also in horses of a listless temper. Insufficient peristal- 
tic motion may also be consecutive to chronic intestinal catarrh, 
and the latter may have developed upon a thrombotic or embolic 
basis. 

The cause of the disease is sometimes a disturbance of mas- 
tication (bad teeth), because then the feed is not sufficiently 
broken up before it gets into the gastro-intestinal tract. Insuff- 
cient peristalsis and frequent anomalies of teeth in old horses 
explain the frequency of obstipation in advanced years. 


The combined use of morphine and atropine against shoulder lameness causes 
many cases of obstipation with subsequent bloating or rupture of the stomach, be- 
cause atropine diminishes the intestinal secretion and morphine suppresses peri- 
stalsis. 


Secondary obstipation is seen after intestinal stenosis, after 
intestinal obturation existing for some time, in combined paraly- 
sis of the tail and sphincter, and exceptionally following throm- 
bo-embolic processes of intestinal vessels if these have lasted at 
least for several days. 


Pathogenesis. Retardation of peristalsis and a firmer con- 
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sistency of the intestinal contents bring about, even under nor- 
mal circumstances, a gradual accumulation of feces, particular- 
ly in the narrower portions of the intestines, where the removal 
of the contents is slow, even under physiologic conditions. An 
accumulation of feces occurs most frequently in the stomach- 
like dilatation of the colon, in front of the first portion of the 
small colon and it may spread from here to other portions of 
the colon and even to the cecum. Sometimes obstipation de- 
velops in the pelvic flexure and at other times again in the cecum 
in front of the comparatively narrow opening of the colon; also 
fairly frequently in front of the ileo-cecal valve, rarely, how- 
ever, exclusively in the rectum, in the region of the second 
flexure of the duodenum and only exceptionally in the jejunum. 

The accumulation takes place in either one of two modes. 
The above mentioned portions of the small intestines, most fre- 
quently the end piece of the ileum during or after one meal, rap- | 
idly become filled with coarse fibrous, dry feed (generally chaff). 
Since the gastric contents in horses enter the small intestines 
partly unchanged (Ellenberger), the feed mash, if insufficiently 
broken up or if in a rather dry condition meets an impediment 
at the ileo-cecal valve, occasionally even in front of second cur- 
vature of the duodenum or in front of any curvature of the 
jejunum. The development of obstipation in the large intestine 
which is much wider, occurs, however, much more slowly. The 
retardation of peristalsis, the firmer consistency of the intes- 
tinal contents, the greater mass of the intestinal contents, cause 
an increasing delay of their transport and they become more 
and more desiccated. The appetite of the animals has not suf- 
fered in the mean time, and larger and larger masses accumu- 
late in the affected portions of the large intestines. 

Sudden or rapidly occurring closure of the small intes- 
tines, with subsequent stretching of the intestinal wall by the 
accumulated masses of feces, stimulate the occluded portion and 
those anterior to it to convulsive contractions which produce 
colicky pains. The contractility of the muscularis of the large 
intestine, however, diminishes from the start only very grad- 
ually since the accumulation and the closure are brought about 
very gradually, in the course of several days. Convulsive con- 
tractions and colicky pains, therefore, do not occur or only very 
moderately, and they are generally localized at a point in front 
of the obstipation. The dilatation of the filled portion of intes- 
tines, however, produces a disagreeable feeling of tension or 
fullness in the abdomen, which in combination with the absorp- 
tion of intestinal poisons causes an intoxication which in its 
turn produces dullness of the sensorium. An exception is pre- 
sented by those rare cases where obstipation in combination 
with a change of feed will produce lively gas formation in front 
of the closed portion, especially in the cecum. Then the irri- 
tating gases will produce strong convulsive contractions of the 
muscularis. 
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According to whether the transportation of accumulated 
feces is stopped suddenly or within a short time, or whether as 
in obstipation of the large intestines, the cessation occurs very 
gradually, contractions of intestines behind the obstructed por- 
tion cease after a few hours or only after several days, then 
the periodical filling of the rectum likewise ceases. An excep- 
tion to this rule sometimes occurs in obstipation of the cecum 
in those cases where the desiccated fecal masses do not reach 
up to the cecal-colonic juncture and where the contents of the 
head of the cecum can be pressed partially into the colon. 

The dried masses of feces may subsequently cause ne- 
erosis of the epithelial covering of the mucosa, and may in 
this manner lead to enteritis, or even to rupture of the wall of 
the gut. The decomposition of the thin-fluid feces accumulat- 
ing in front of the point of obstruction in the course of time 
causes moderate bloating, possibly even enteritis; since there is 
no fermentation in the obstructed portions of the intestines, 
bloating will not occur there. However, in obstipation of the 
small intestine and not infrequently in obstipation of the large 
intestine, secondary dilatation of the stomach is seen frequently. 
Enteritis and the other complications cause general symptoms, 
which, however, come on only after several days in obstipation 
of the large intestines. 


Anatomical Changes. The obstructed parts of intestines 
are dilated, their surface may be smooth or nodular, their 
abundant contents appear more or less desiccated, mortar-like; 
the contents of the large intestines may even show the contours 
of the pouches. The mucosa shows blood extravasation; it looks 
as if covered with bran in consequence of epithelial necrosis, 
and sometimes shows larger patches of necrotic tissue. In more 
prolonged obstipation of the cecum one sees hypertrophy of the 
muscularis and considerable chronic dilatation of the intestines. 
Sometimes a rupture is found at the place of the obstruction 
or immediately in front of it; if there has been dilatation of the 
stomach there may be rupture of the stomach. 


Symptoms. In the most common type of obstipation of the 
large intestine one sees in the beginning retarded defecation 
which may last for several days, then there is complete absence 
of it in spite of repeated efforts. Obstipation of the cecum 
offers an exception because there may be defecation, though per- 
haps deficient, which only ceases in the further course of the 
affection. With the absence of defecation symptoms of colic 
appear, at first of a mild type and at long intervals, often lasting 
for hours. Restlessness later on becomes somewhat more con- 
tinuous and intense, but does not reach a high degree. The 
animals lie fairly quietly on the floor, only occasionally turning 
their heads toward the abdomen (rolling is rarely observed) ; 
they paw from time to time with their front feet and move their 
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tails. Squatting on the haunches may occur in any form of 
obstipation. Not infrequently the patients place their feet like 
male horses in urination, so that the front legs are placed much 
towards the front and the hind legs much backwards, while the 
back is stretched out. 

The abdominal circumference remains unchanged for some 
time, and occasionally until the disease has run its course, par- 
ticularly if the horse has a tense abdominal wall. The percus- 


Fig. 47. Obstipation of the cecum and volvulus of the small intestines in a 
horse. (Oblique cross section of the abdominal cavity through the 4th lumbar 
vertebra and the flank.) Us, left ureter; Vv, place of volvulus of a greatly bloated 
loop of intestines; J, jejunum; Csd, left superior, Csv, left inferior division of the 
colon; Co, the greatly dilated cecum filled with feces, its base being distended by gas. 


sion sound is usually dull over the colon, and the dullness may 
extend over the cecum; often, however, percussion may not re- 
veal anything abnormal in spite of extensive accumulation of 
feces, because the loops of intestines filled with firm fecal masses 
may not be in touch with the abdominal wall. The intestinal 
sounds always occur less frequently and they may be suppressed 
entirely in the further course of the disease. 
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Rectal examination reveals dilated, semi-solid, soft or en- 
tirely firm loops of intestines. If there is an accumulation of feces 
in the colon, which is quite frequent, one finds the whole left 
half of the abdominal cavity filled with the left portions of the 
colon, the lower one being characterized by longitudinal bands 
and pockets and being felt towards the median line, the smooth 
upper portion becoming larger towards the thorax, and the two 
other portions in the entrance of the pelvis leading to the 
smooth pelvic flexure. The latter frequently becomes displaced 
entirely into the pelvis or slides towards the right side. If this 
is the case one can feel the longitudinal bands running from 
left to right, possibly with a spiral twist. Not infrequently the 
left upper portion of the colon is displaced to the right or to 
the left, beside or even below the dilated lower portion, but 
without the production of a true torsion. The enlarged stom- 
ach-like dilatation of the rectum may also be palpated in horses 
unless they are large; it can be felt in front of the cecum, a 
little to the right of the median line, and it has the shape of a 
large semi-spherical, tough body, moving synchronously with 
the respiration, possibly covered by the anterior mesenteric 
root. The beginning of the small colon may be felt under the 
anterior pole of the left kidney, as a sausage-like body of the 
thickness of an arm, running obliquely from right to left. The 
cecum, filled with feces, is detected when the hand is directed to 
the right flank; it is recognized by its form and by the course 
of its two longitudinal bands; it may be as firm as the colon 
under similar conditions or its contents may even be almost as 
hard as a rock. The head of the cecum and the small intestines 
are frequently bloated in cecal obstipation. Loops of the small 
eolon in which feces have accumulated are felt, by the hand in- 
troduced into the rectum as sausage-like loops, at the entrance 
of the pelvis and particularly to the left, externally or internally 
to the left portion of the large colon; they are provided with one 
longitudinal band and filled with balls of fecal matter. 

The pulse and respiration remain normal for a long time, 
even for days, or if abnormal at all they present only slight 
changes from the normal. The appetite may be good in the be- 
ginning of the affection or for several days, even after the first 
symptoms of colic, the animals ingest some feed and this ag- 
gravates their condition and the restlessness after each meal. 
Later, however, the appetite becomes permanently abolished. 

In a more advanced stage, usually only after several days, 
there is elevation of temperature, with debility and accelerated 
pulse, indicating the advent of complications (enteritis, peri- 
tonitis, meteorism, dilatation of the stomach). 


EK. Bauer has made interesting observations concerning indican in 
the urine in obstipation. In all cases examined an increase of indican 
was found; in obstruction of the cecum three to four times the normal 
amount, while in obstruction of the colon a rather moderate increase 
was usually found. If the accumulation of feces could be removed from 
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the entire intestinal tract, the amount of indican became diminished be- 
low normal, but it remained high if the cecum could not be evacuated, 
even if diarrhea had been produced. Redecha failed to find a very 
marked regularity in the variations with respect to the quantity of 
indican. 


The symptoms of obstipation in the small intestines vary 
from those in obstipation of the large intestines since they come 
on suddenly, within a few hours after food ingestion, or directly 
after the latter, if the duodenum is involved. The symptoms of 
colic are decidedly more marked, sometimes quite severe, and 
a stretched position of the animals, as in urinating of male 
horses, is observed. Defecation ceases within a few hours. Rec- 
tal examination reveals the extended ileum as a smooth eylin- 
drical mass the size of an arm, situated in the plane of the pos- 
terior pole of the left kidney and to the right of the vertebral 
column running from above obliquely downward and backward 
and to the right, or on the contrary from below on the left up- 
wards and to the right towards the base of the cecum and con- 
tinuous with the latter. The obstructed duodenum can likewise 
be felt as a cylindrical smooth body, the size of an arm, extend- 
ing immediately behind the anterior root of the mesentery in a 
curved direction from the right to the left and adherent to the 
mesentery only by a short band. 

In contradistinction to what happens in obstipation of the 
large gut, acceleration of the pulse and respiration appear one- 
half day or sooner after the occurrence of obstipation of the 
small intestine. This is obviously due to a secondary dilatation 
of the stomach or to early inflammatory changes of the mucosa, 
the pulse in particular rising to sixty and more per minute 
even on the first day of the disease. The appetite is completely 
suppressed. 

Complications are not at all rare in either form, but are 
more common in obstipation of the small intestine. In the latter, 
that is, in one-third to one-half of the cases, secondary dilata- 
tion of the stomach (see page 323) occurs, although this condi- 
tion is not at all rare in obstipation of the large intestine. Dila- 
tation of the stomach may lead to rupture of the stomach. Rup- 
ture of the intestines, which is tolerably common in obstinate 
and unyielding intestinal obstipation and which always occurs 
in very extensive fecal accumulation in the cecum, like rupture 
of the stomach, leads to collapse (see page 327), or if the tear 
is not very large and the shock has not been too great, it will 
subsequently be followed by general acute peritonitis. A not 
infrequent complication in obstipation of the small intestines is 
enteritis. 


Course. Obstipation of the large gut develops, as stated, 
very gradually; restlessness sets in only after a few days and 
the condition becomes worse by and by. The patients, however, 
are more or less dull during the whole course of the disease. 
Cases are seen occasionally where, after several days, the dis- 
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ease ends in recovery without having led to symptoms of colic. 
Fecal accumulation in the small intestine causes sudden attacks 
of colic and usually lasts one to two days. Obstipation of the 
large intestine always lasts several days, even two to three 
weeks (especially obstipation of the cecum), unless it is relieved 
earlier by proper treatment. 

A recurrence of the attacks of colic is not infrequently ob- 
served, either because errors of diet have not been corrected or 
because the intestinal muscularis has been weakened while the 
obstipation lasted, or because the accumulated feces have not 
been removed completely. The two latter circumstances are 
particularly effective on account of anatomical conditions in 
obstipation of the cecum; and this form of fecal accumulation is 
seen not infrequently in the form of recurring attacks (socalled 
habitual, chronic or periodic colic). 


Diagnosis. Retardation followed by cessation of defeca- 
tion, the history of the case, and the usually mild attacks of 
eolic occurring at long intervals, the absence of general symp- 
toms make a diagnosis of obstipation in the large intestine quite 
probable; however, only rectal examination can make the diag- 
nosis absolute; its differentiation from similar affections, and its 
exact localization depend upon rectal exploration. Feces contain- 
ing sand point to obstipation due to this (socalled sand colic), 
and in this type the general symptoms usually come on sooner. 
Valuable assistance in the diagnosis and prognosis may be ob- 
tained by the quantitative determination of indican as proposed 
by Bauer. It is absolutely impossible to determine the seat of 
the obstipation from the behavior of the animals as suggested 
by Klemm. 

The size and the firm consistency of the affected parts of 
the intestines, which can be ascertained by rectal examination, 
distinguish the disease from various other forms of intestinal 
occlusion, with the exception of stenosis or obturation of long 
duration, or of paralysis of the rectum; these can be differen- 
tiated by the different nature of their onset and by the fact that 
the site of the stenosis or of the obturating foreign body can be 
felt from the rectum. In affections of the stomach and in ob- 
struction of the small intestine, the contents of the large intes- 
tines likewise become desiccated if the disease has’ lasted for 
any length of time; however, the large intestines are not dilated 
by the desiccated feces but are diminished in diameter. 


Prognosis. If proper treatment is instituted in good time, 
the great majority of cases end in recovery. The longer the 
disease has lasted the firmer the stagnating intestinal contents 
are, and the more dilated the obstipated intestines the less hope 
there is to remove the obstruction. One also must always con- 
sider the exact site of the obstipation, because if it is in the 
small intestines or cecum, a fatal issue is comparatively fre- 
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quent, and recurrences often occur. In obstipation of the cecum 
the reappearance of defecation does not always indicate 1m- 
provement, because masses of desiccated feces may remain be- 
hind in the cecum. If complications have already occurred there 
is no hope for recovery, except in secondary dilatation of the 
stomach, which can be treated successfully. 


In the Budapest Clinic the mortality for different years ranges between 3 to 
10%. Behrens gives a mortality of 3.8% for obstipation of the small bowel, and 
of 4.7% for obstipation of the large bowel. 


Treatment. ‘T’o remove accumulated masses of feces from 
the large gut, those which can be reached manually from the 
rectum should be evacuated, then a rectal injection of a large 
amount (30-40 qts.) of lukewarm water should be given, being 
allowed to run in under a low pressure. The injected water is 
partly soon expelled, but Dammann and Marek have shown 
experimentally that in horses without obstipation the fluid may 
travel up to the middle or even to the beginning of the colon, 
and that it may therefore be expected to produce softening of 
the feces in obstipation. Cold water is not well adapted for this 
purpose because it stimulates the intestines to contract and to 
prevent the progress of the fluid inward. The injection of a few 
quarts is of no avail, because the fluid will then irrigate only the 
posterior portion of the rectum. Accumulations of feces in the 
cecum or in the small intestines cannot be influenced even by 
very large quantities of water. 

In order to soften the fecal masses which are situated 
nearer to the stomach, and to stimulate peristaltic movements, 
neutral salts are administered with much water and in large 
doses (250-500.0 gm.), or aloes (30-40 gm., according to Hoehne 
even 50.0 gm.), particularly in cases of obstipation affecting 
the cecum, colon and rectum. After the colic-pains have been 
relieved, the animals are to be given a day’s rest, in order to 
prevent diarrhea which may otherwise be profuse and even 
unmanageable. If the fecal accumulation is in the cecum, Hoehne 
gives 50 gm. of aloes at intervals of three days, if necessary con- 
tinuing this treatment for two weeks, and reports uniformly 
good results. Castor oil is well adapted for all cases (300-500- 
700 gm., best in the crude emulsion or with 14-1 quart of a 
neutral oil; may also be given with 50-70 gm. of ether, see page 
360). If the cases are not unduly severe, copious defecation oc- 
curs promptly and is followed by recovery. In severe eases 
the discharge of the fecal masses, which have been softened by 
the rectal injections and the neutral salts, requires further 
remedies by which the bowel is stimulated to vigorous contrac- 
tions. Not earlier than half a day after the injections have been 
given, and the neutral salts or castor oil have been administered 
(a few hours if the impaction is in the ileum), subcutaneous 
injections of eserine (0.06-0.08 gm.) with pilocarpine (0.12-0.25 
em.) or with arecoline (0.05-0.08 gm.) are of service. In this 
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manner the intestinal muscles are stimulatea to vigorous con- 
tractions, the secretion of the intestines is promoted and in this 
manner the fecal masses are lubricated. Without the preliminary 
softening of the fecal accumulations, the drastic remedies might 
easily lead to rupture of the bowel, and this may follow if 
eserine is administered alone in considerable doses. Since the 
drastic remedies aggravate the abdominal pain, the animals 
must be watched and prevented from throwing and rolling, 
which might also give rise to rupture of the gut. In most cases 
the remedies must be repeated several times, and Paetz suggests 
for this purpose small single doses (0.025 gm.) of arecoline 
which are administered at intervals of 14-1 hour, or at inter- 
vals of one to several hours. This last mentioned gentle method 
of treatment with drastic remedies is deserving of consideration 
not only in mild cases but also in severe obstipation. 

The effect of different forms of treatment is assisted by 
massage or kneading of the masses of accumulated feces from 
the rectum (Sobelsohn), this further causes the intestines to con- 
tract and the fecal masses which can be reached may be broken 
up or moulded. Massage alone is usually not successful, except 
in obstipation of the small intestines if the jejunum can easily 
be reached by the hand introduced into the rectum. Hummerich 
and Kalcher obtained good results in obstipation of the large 
intestine by rolling the animals on their backs (see page 394). 


In very severe obstipation of the ileum which does not yield to any of the forms 
of treatment described, one might try laparotomy to remove the desiccated contents 
through the left sided laparotomy wound, either by propelling them by hand or by 
taking them out after enterotomy. In obstipation of the large intestine, laparotomy 
does not appear indicated, because one cannot remove the great masses of desiccated 
feces completely and the sutures would not keep after partial removal, being torn 
by the masses which have remained behind. The cases of Gaullet and Hobday prove 
_ conclusively the danger of laparotomy in obstipation of the large intestine. Deg- 
hilage has massaged intestinal loops through an incision made into the upper vaginal 
wall of a mare and has in this manner brought about recovery. 


Secondary dilatation of the stomach can only be treated by 
the use of the stomach tube (see page 330). This instrument 
should always be used in obstipation of the small intestines, 
even before symptoms indicate dilatation of the stomach. If 
the gastric tube is used repeatedly under these conditions, rup- 
ture of the stomach can usually be prevented. 

Obstipation in the large intestine also calls for dietetic 
treatment. Instead of rough feed or grain, which horses with 
obstipation of the large intestine take by preference for some 
time or after a temporary improvement, but which will surely 
lead to an aggravation of the affection, the animals should re- 
ceive juicy food stuffs, like bran or flour gruels, beets, bulbous 
plants, green soft feed, always in small amounts and at in- 
tervals. The animals should be prevented from eating bedding 
straw by the use of a muzzle or otherwise. Pasturing the ani- 
mals is very good. However, they should not be fed on any 
bloating green feed, particularly not in obstipation of the cecum. 
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Prophylaxis. Animals inclined to suffer from obstipation 
should be fed with fresh hay and green feed or molasses, or they 
should be pastured at certain times; if this cannot be carried 
out, the systematic administration of salts with the feed may 
properly be substituted to a certain degree. Faulty teeth must 
be repaired. The predisposed animals should be subjected to 
close observation, so that one can take the proper steps when- 
ever there is any disturbance in defecation. Ducasse recom- 
mends in such cases the injection ot pilocarpine followed by 
eserine, but it would be preferable to administer small doses of 
arecoline. For the treatment of army horses, Sustmann advo- 
cates a slow return, on foot, from the manoeuvers instead of 
by the short railway trip, because in this manner the animals 
are gradually accustomed to the diminished amount of work. 
The attempt should be made to secure permanent hay rations 
for army horses. 


Literature. Bauer, D. t. W., 1905, 31—Dammann, D. Z. f. Tm., 1875, I, 40.— 
Ducasse, Bull., 1904, 772.—Ellenberger, A. f. Tk., 1884, X, 359.—Ferret, Rev. gén., 
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(b) Obstipation in the Intestines of Carnivora. 


Occurrence. Accumulation of feces in the intestines is 
common in dogs, much rarer in cats. Frohner, in 70,000 sick 
dogs during the years 1886-1894, saw obstipation in 2% of the 
patients. In the Budapest Clinic 2 to 3% of the dogs had obsti- 
pation; in 1903, exceptionally, 7%. 


Etiology. Obstipation is frequently produced by hard 
bodies, especially fragments of bone, more rarely fruit stones, 
pebbles or portions of soil which interfere with the passage 
of the feces. Dry feeding, exclusive or abundant vegetable feed 
(bread, dog biscuits, leguminose, flour paste) or exclusive feed- 
ing with bones, produce dry, mortar-like feces which can be 
moved along only slowly. Hairs, blades of grass, ete., which 
form firm masses in the feces act similarly. Obstipation, due 
to swallowed hair, occurs not infrequently in cats. 

Retarded peristalsis is the cause of obstipation when it 
occurs in consequence of lack of exercise (chained dogs, house 
dogs), or when it is seen in older, debilitated animals. Chronic 
intestinal catarrh may also lead to insufficient peristalsis. 

The disease occurs as a secondary affection in consequence 
of stenosis or obturation of the intestine, of painful conditions 
of the abdominal muscles (rheumatism, pachymeningitis), or 
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of the neighborhood of the anus (inflammation of the anal 
glands), or after matting of the hairs around the anus. Obsti- 
pation is also usually present in chronic diseases of the cord. 


Anatomical Changes. Feces collecting in some portion of 
the intestines, usually in the colon or rectum, form very dry, 
mortar-like, dark brown lumps. There are cases in which such 
lumps of feces form firm cylinders as thick as an arm, which 
fill the whole of the large intestine (Kitt); exceptionally the 
whole intestinal tract may be filled with similar masses of feces 
(Frohner). If the affection lasts longer, necrosis, hemorrhagic 
or diphtheritic inflammation and even perforation of the intes- 
tinal wall may develop. 


Symptoms. In spite of repeated efforts the animals can- 
not defecate or they void small dry lumps of feces, the surface 
of which is occasionally covered abundantly with mucus or 
blood; this oceurs when the mucosa has become inflamed or has 
been injured. Sometimes, in spite of existing obstipation, the 
animals void a thin-fluid, very fetid stool; this oceurs-when the 
obstipation mass has become softened at the periphery or in the 
center, so that the fluid contents from portions of the intestines 
nearer to the stomach can pass by. 

The abdomen is sometimes drawn in, sometimes bloated, 
and the abdominal wall is then tense. On palpation of the abdo- 
men one feels in front of the pelvic inlet, below the vertebral 
eolumn, and parallel to it a cylindrical, firm, sometimes hard 
mass, variable in length (socalled fecal tumor, fecal cord). The 
mass may be felt behind the liver and sometimes even further 
up on the right side of the abdominal cavity and it is freely 
movable; this mass is formed by the dry fecal masses in the 
rectum and large intestines. In some cases, however, only one 
or several, occasionally very large lumps of feces are found. 

Sometimes swelling and reddening of the neighborhood of 
the anus can be observed. The finger introduced into the rec- 
tum feels hard fecal masses; sometimes also fragments of bone; 
if a rectal speculum is used one sees the lumps of feces, also 
a dark red discoloration of the mucosa, which may be covered 
by gray membranous deposits. 

The repeated fruitless efforts cause anxiety and pain ex- 
pressed by whining. In other cases the animals only show 
listlessness and sluggishness. Their gait is stiff, they hold the 
tail straight or strongly curved at its root. 

The appetite may be preserved during the first day and 
this aggravates the condition. The appetite diminishes, how- 
ever, in the further course, and finally disappears while the 
thirst becomes increased. Vomiting occurs exceptionally and 
particles of fecal matter may be expelled. 

~The temperature remains normal for days, but if enteritis 
has followed upon obstipation the temperature becomes elevated 
and septicemic fever may finally set in. 
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Course. Obstipation of a not too severe type may be over- 
come by the animals’ own repeated efforts and, provided that 
they have not been too long neglected, even grave cases, will end 
in recovery if the proper treatment is instituted. If the disease 
is left to itself after it has arrived at a later stage, there will be 
progressive deterioration until enteritis, septicemia, peritonitis 
or occasionally uremia (in consequence of compression of the 
first portion of the urethra), close the clinical picture. If the 
morbid affection has lasted a longer time, 1. e., two to three 
weeks or longer, even the proper treatment cannot save the 
animal any more, on account of the gangrene of the intestinal 
mucosa which has occurred. 


Diagnosis. Constipation in spite of fruitless efforts, com- 
bined with the detection of desiccated fecal masses in the rec- 
tum or colon, point to the correct diagnosis. If the animal has 
previously been well and if the accumulation of feces can be 
explained from the character of removed fecal masses, one may 
assume primary obstipation. Otherwise a careful examination 
of the organs is necessary in order to determine whether we 
are not dealing with a case of secondary obstipation. Chronic 
diseases of the spinal cord (including its membranes) have to 
be considered particularly, because these often first attract our 
attention through an obstinate obstipation. Diseases of the re- 
gion of the anus-and of the pelvic organs can be recognized 
easily on the basis of the history and as the result of palpation 
(sometimes to be carried out during narcosis). After long con- 
tinued starvation or preceding diarrhea, defecation may be in- 
frequent, but in such cases there is no accumulation of feces. 


Treatment. If obstipation has not lasted long and if the 
lumps of feces which can be felt from the rectum are not very 
hard, the local treatment may be confined to the introduction of 
large masses of water into the rectum; this softens the lumps 
of feces, makes them slippery and stimulates the rectum to 
contract. One may use pure lukewarm water, better soap suds 
or water with oil, or pure oil. Thin fluids are allowed to run 
into the rectum from an irrigator or a funnel provided with a 
rubber tube; low pressure must be used. The softening of the 
feces may be hastened by cautious pressing and kneading. This 
simple procedure, which must eventually be repeated, usually 
suffices to remove the morbid condition. In mild cases glycerin 
enemata are sometimes sufficient. 

When the obstipation has lasted for a considerable time, 
and when mortar-like masses or fragments of bone are present 
in the rectum, they should be removed with the finger or with a 
pair of forceps; then the more anteriorly situated, usually less 
hard masses, can be softened and removed with lukewarm water © 
irrigations; in such advanced cases massage is not indicated. 
The artificial removal of fecal masses and rectal irrigations 


Impaction of the Intestines of Ruminants 409 


sometimes have to be repeated for several days, until it has 
finally been possible to remove piece-meal a fecal cylinder which 
may have been 20-30 cm. long. In these cases massage is no 
longer appropriate, either because the intestinal mucosa may 
be affected or because a traumatic injury to the intestinal walls 
might be produced. 

Laxatives should be used only in recent cases or after the 
mechanical removal of the fecal masses near the anus, because 
if used in old cases by themselves alone, they may make the con- 
dition worse. The prescriptions to be employed are: Castor oil 
(1-3 tablespoonsful in an emulsion with 1-3 to 1-4 parts gummi 
arabicum and 5 parts of water, or in gelatine capsules 3-5 gm. 
each), calomel (dogs 0.20-0.30 gm., cats 0.1-0.15 gm.), aqua laxa- 
tiva viennensis (50.0-100.0 gm.), occasionally with the addition 
of sodium and potassium tartrate (5-10 gm.), extractum cas- 
care sagrade (2-10 gm.), phenolphthalein (10 gm. for large, 5 
em. for small dogs). The neutral salts (see page 360) may like- 
wise be used, and in very obstinate cases drastics may be em- 
ployed (1-5 drops of croton oil in 10-30 gm. of castor oil) ; also 
tubera jalapze (0.2-0.4 gm.). Drastics must be reserved for those 
cases where no inflammation of the intestinal wall is present 
and where fragments of bone or other hard bodies have not 
penetrated into the wall of the gut. 

Where accumulation of feces is due to a tumor, an abscess, 
an enlarged prostate, a cicatrix, surgical interference is neces- 
sary. 

The diet must be regulated so that the patients do not re- 
ceive any food containing flour (bread, dog biscuits, pota- 
toes, vegetables) or bones, but exclusively fluid food, such as 
broth, soup, milk. Animals which are predisposed to obstipa- 
tion should receive as little of carbohydrates as possible, and 
they should be exercised frequently. 


(c) Impaction of the Intestines of Ruminants. 


Occurrence. Double mastication, preliminary preparation 
and mixing with abundant fluid in the fore-stomachs of rumi- 
nants make primary fecal impaction of rare occurrence in these 
animals. The disease has been seen in cattle and in goats. 


Etiology. The occurrence of primary impaction in rumi- 
nants generally depends upon continuous feeding with undi- 
gestible, dry feed (leaves or matted hay). Moist mouldy straw, 
withered dry and rotten cabbage may also be the cause of the 
disease. Mathis saw grave cases of fecal impaction in cattle 
after long railroad transportation. 


Symptoms. The disease is manifested by obstinate consti- 
pation, by moderate bloating after each meal, however without 
the accumulation of feed masses in the rumen, gradual decrease 
of appetite and retardation of rumination. Signs of restlessness 
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are either lacking or are very insignificant. The feces are dry 
like peat, sometimes covered with a good deal of mucus and are 
voided in small amounts in spite of efforts. The intestinal 
sounds are absent or weak. Rectal exploration reveals, in the 
region of the right flank, sausage-like loops of intestines filled 
with firm feces; in small ruminants the desiccated feces may be 
felt through the abdominal wall. 

The affection ends fatally only in the very gravest cases, 
otherwise it usually leads to recovery within one week. 


Diagnosis. Displacements of the intestines can be distin- 
guished from impaction by the severe symptoms of colic and 
by a rapid deterioration. Stenosis of the intestines can often be 
differentiated only by rectal exploration. 


Treatment. Injections of large quantities of water and the 
administration of neutral salts (500-1000 gm. for cattle, 50-100 
em. for goats) are indicated; also aloes (40-60 gm. for cattle, 
10-20.0 gm. for goats); tartar emetic (10-20.0 gm. for cattle, 
0.2-2.0 for goats) alone or in combination with salts (tartar 
emet. 15.0 gm., sod. sulph. and magn. sulph. aa. 500 gm., given in 
three doses during one day for cattle). Eserine, eseridine, pilo- 
carpine or arecoline may likewise be indicated (see page 277). 

The diet should be made up of potatoes, beets, bran or flour 
soups, green feed, leaves of beets. 


Literature. Dieckerhoff, Spez. Pathol., 1892, II, 450.—Eber, 8. B., 1896, 30.— 
Mathis, J. vét., 1897, 459.— Robert, S. B., 1893, 120.—Rychner, Bujatrik, 1841, 113. 


(d) Impaction of the Intestines of the Hog. 


Etiology. Hogs develop impaction of the bowel in conse- 
quence of exclusive dry feeding with grains or after ingesting 
short cut chaff, or after the ingestion of much sand if the latter 
has not caused enteritis. Sometimes continued stabling causes 
the affection. 

Secondary impaction is frequently seen after chronic hog 
cholera or chronic tuberculosis, or after stenosis, due to a slowly 
progressing enteritis. 


Symptoms. One observes diminished appetite, increased 
thirst, frequent grunting and efforts at defecation. In the be- 
ginning the animals are still able to press out some lumps of 
fecal matter, later on the constipation becomes complete. On 
palpation of the abdomen of not too fat hogs, one can feel large 
intestines filled with desiccated feces; occasionally one can de- 
tect adhesions of loops of intestines. Oppenheim saw in a hog 
with a high degree of impaction, retention of the urine, due 
to compression of the neck of the bladder. 

Grave cases end fatally in consequence of enteritis. 
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Treatment. Abundant injections of water (2-4 qts.), man- 
ual or instrumental removal of the fecal masses accumulated in 
the rectum, followed by the use of laxatives, usually relieve the 
obstipation. Neutral salts (20-50.0 gm.) are best added to the 
drinking water or powdered upon the tongue of the animal. 
Since constant squealing of the hogs during the administration 
of the laxatives may give rise to aspiration into the lungs, other 
eathartics should be introduced into the stomach by the aid of 
the stomach tube (tartar emetic 0.5-1.0 gm., castor oil 50-100 
em., dissolved in water or mixed with it), or eserine (0.005-0.02 
gm.) given subcutaneously. Tartar emetic, castor oil or calomel 
may be given in the shape of an electuary. Dietetic treatment 
consists in feeding bulbs, fallen fruits, green feed, cut pumpkin, 
sour milk or whey. 


Literature. Oppenheim. T. Z., 1909, 227. 


(e) Impaction of the Intestines of Rabbits. 


Etiology. Rabbits develop impaction of the large intestine 
after too abundant or exclusive dry feeding, particularly after 
dry bran or undigestible food stuffs have been given continu- 
- ously. 

Secondary impaction occurs after chronic intestinal catarrh 
in the presence of enteroliths and sometimes in consequence of 
painful affections of the rectum or of the parts in the region of 
the anus. 


Symptoms. There is at first retarded defecation, then com- 
plete constipation, diminution of appetite and listlessness. Pal- 
pation of the abdomen, which is very easy, reveals the presence 
of desiccated masses of feces in the large intestines. 

If proper treatment is instituted early the disease ends 
in recovery. 


Treatment. Repeated rectal injections of water, and soap 
suppositories are to be employed (from tea to tablespoonful 
doses). Syrup with milk in equal parts, pills of the leaves of 
senna (1-2.0 em.) or of rheum (0.2-0.4 gm.), tincture of rheum 
(5-10 drops in water), also root of jalap (0.2-0.3 gm.), or calo- 
mel (0.05-0.2 gm.) may likewise be used. 

The diet should consist in green feed, juicy roots, lettuce, 


ete. 


Literature. Braun, Kaninchenkrankheiten, 1907, 109. 
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(f) Impaction of the Intestines of Fowls. 


Etiology. The disease is rare in domestic fowls which are 
kept in the open air; if it occurs at all it is generally due to 
foreign bodies (pebbles, feathers, animal parasites, pieces of 
rags). More frequently, although still rarely, the disease is seen 
in over-fed, highly bred fowls kept in confinement in cages, or 
in house birds. These animals suffer from a combination of 
heavy undigestible feed and sluggish peristalsis. Impaction in 
the cecum, due to improper feeding, appears in enzootic form, 
particularly among young turkeys. The matting together of 
the feathers around the cloacal opening may likewise prevent 
defecation. 


Symptoms. The birds drop dry feces in small amounts at 
long intervals and with effort; this attracts attention since 
under normal conditions their feces are dropped with great 
ease and are soft and mushy in consequence of the admixture 
with urine. If obstipation has lasted for some time there is list- 
lessness, depression, lack of appetite, and attention is attracted 
to the birds even if the irregularity in defecation has escaped 
notice. 

If the disease is neglected it may lead to death in conse- 
quence of necrosis of the intestinal wall, and exhaustion. 


Treatment. If there is a mechanical impediment it must 
at once be removed; matted feathers may be untangled after 
wetting them with water; desiccated masses accumulated in the 
cloaca can be removed with a spoon. To remove the feces con- 
tained in the rectum, the careful injection of olive oil or soap 
water is to be recommended; in small birds a dull sound dipped 
in glycerin or castor oil may be introduced into the rectum. 

If the impaction is in some part of the intestines nearer to 
the stomach, castor oil (table or teaspoonful doses), rheum 
(0.4-0.6 gm. with butter or-honey in pill form), or eventually 
calomel (0.05-0.2 gm.) may be used with advantage. Neutral 
salts may be given in weak solutions (1:200) with the drinking 
water. 

The dietetic treatment requires green feed, soaked grains, 
boiled bran, lettuce, carrots, fruit. 


21. Internal Closure of the Intestine. Obturatio intestini. 


By obturation of the intestines is meant a sudden narrow- 
ing or a complete closure of the lumen of the intestine by some 
body situated in the bowel. The affection occurs almost exclu- 
sively among horses and carnivora. 


Occurrence. Obturation of the intestines is a rare affection 


Etiology. ane 


of horses. Among the horses of the Prussian Army this form 
of obstruction of the intestines was seen in seventeen years only 
in 0.3% of the cases of colic; in the Budapest Clinic it formed 
0.2 to 0.7% of the cases of colic. (Holterbach claims that for- 
eign bodies in the duodenum are not rare in cattle.) 


Etiology. Obturation of the intestines in horses is usually 
brought about by enteroliths or lumps of fecal matter, more 
rarely by parasites, exceptionally only by foreign bodies. 

Intestinal calculi (enteroliths) are mainly composed of 
phosphate of ammonia and magnesia (90%); they also contain 
some (1%4-1144%) carbonate and phosphate of lime, common salt, 
and chloride of calcium (Fiirstenberg). The most frequent 
eause of caleuli formation in the intestines is the continued 
abundant feeding of wheat and rye bran (the disease is fre- 
quently found among the horses of millers and bakers), which 
eontain an abundance of phosphate of magnesia. The latter dis- 
solves in the acid contents of the stomach and of the small in- 
testines, and is precipitated in the alkaline contents of the large 
bowel; it combines with the ammonia formed during putrefac- 
tive processes, and gives rise to phosphate of ammonia and 
magnesia, crystallizing around bodies which may have acci- 
dentally gotten into the large intestine (grains of oat, pebbles, 
splinters of iron, swallowed tooth [Fobelot]). Zschokke, how- 
ever, claims that intestinal disturbances play a considerable 
role in the production of intestinal calculi. The latter are 
formed in the large intestine, as a rule preferably in the stom- 
ach-like dilatation of the colon. We here usually find one cal- 
culus, variable in size, generally more or less spherical, some- 
times weighing over twenty pounds; there may exceptionally 
' be several caleuli, even many of them; in the latter case they 
are irregularly formed. Colin examined horses for caleuli; he 
found them 23 times (2.5%) in 900 cases examined, always in 
the stomach-like dilatation of the colon, only once in the cecum. 
Calculi have exceptionally been found in the small intestine; 
their mode of origin could then not be explained; in some of 
these cases the calculi were probably gallstones, as pointed out 
by Lewin. 

According to Fiirstenberg a new layer is formed around intestinal calculi after 
each meal of bran. A calculus of 14 pounds with a diameter of six inches on section 
showed 720 concentric layers; it would, therefore, have required 360 days for its 


formation. In a case of Pastore a calculus of the size cf a fist had been formed 
in less than a year. 


Aside from the true calculi we find in the large bowel 
pseudo-ealeuli (phytoconcrements) and other concrements 
which lack a definite structure and which owe their formation 
to pasturing on sandy, marshy meadows, or to marshy feed; 
also to the habit of some horses to swallow and to nibble on 
wooden partitions, or to drinking water from shallow brooks or 
pools, or from wells containing much sand. The latter may form, 
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in the large intestines, mortar-like conglomerated masses with 
the feces. In the formation of the latter (particularly if much 
bran is given), phosphates and carbonates of lime, swallowed 
hairs, dry vegetable parts or swallowed foreign bodies, take a 
considerable part. (Deysine has reported a ease in which he 
found a swallowed sponge incrusted with lime salts.) The sur- 
face of pseudo-caleuli and concrements is usually uneven; they 
often have sharp corners or may be covered by a crust of phos- 
phate of ammonia and magnesia. They are much lighter than 
genuine enteroliths. 

In a case of Grimme several hair balls were found in the large colon of a horse 
which had been fed for nine weeks with oat meal; they were up to the size of a fist 
and had been formed from the hairs of grains of oats. Wiesner found in a three 


months’ old foal a concrement, obstructing the terminal portion of the ileum, com- 
posed of food particles, hairs and infiltrating lime salts. 


Fecal balls composed exclusively of feces are more rare 
than concrements. The intestinal lumen of newborn foals may 
be obstructed by meconium (Topper). 

The lumen of the small intestines may be obturated by ani- 
mal parasites such as ascaris, gastrus, larve (Kater, Rexilius). 

The anterior portion of the small intestine is only rarely 
obturated by swallowed foreign bodies (Bech, Jacobin and 
Clare, Angebauer, authors’ observation). Closure by a hem- 
atoma formed in the intestinal wall is also quite rare (Uhlig, 
Kitt, Schleg & Johne). 

Obturation of the intestines of dogs is often produced by 
foreign bodies swallowed in play or in retrieving (see page 338) ; 
also by pieces of bone and cartilage, occasionally also by hair 
balls, lumps of feces, parasites (tenia); such foreign bodies 
are much less frequently the cause of obturation in eats. 

In ruminants and hogs obturation of the intestinal limen 
by hair or fecal balls, or by swallowed foreign bodies, or by a 
hematoma (Eber) is rare. (Fetting found in a young heifer, 
which had died of digestive disturbances, a young cat wedged 
in the small intestine; Wyssmann saw a case with obturation of 
the large intestine by masses.of fibrin; Sporer saw a case where 
a potato had become wedged in the small intestine and one case 
where a vegetable stem formed the impediment.) 


Pathogenesis. Foreign bodies formed in the intestines 
(caleuli), or arrived there from without, may sometimes remain 
in a wider portion of the intestinal tract without doing any 
harm at all. Zschokke found, in a miller’s horse which had al- 
ways been well, forty-two pounds of intestinal calculi, one alone 
weighing twenty pounds. At other times calculi are the cause 
of chronic intestinal catarrh (see page 369), or of intestinal 
stenosis (see page 421). Closure of a narrow portion of the in- 
testines is not at all rare if the bodies have been moved to such 
places by peristalsis and have there become wedged in; the 
closure may then be due to the foreign body alone or to it and 
the masses of feces which accumulate at this site. 
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The site of the obturation varies according to the deriva- 
tion of the obturating body. In horses genuine ecaleuli and eon- 
crements, also lumps of feces generally become wedged into the 
first portion of the small colon, more rarely somewhat more to- 
wards the anus, occasionally also into the pelvic flexure of the 
large colon; desiccated feces (chaff) are also sometimes found 
in the last portion of the ileum or of the duodenum which they 
obturate rather suddenly (see page 398). The large intestine is 
usually obturated by fecal agglomerations in dogs. In all other 
eases (foreign bodies, intestinal parasites) obturation usually 
occurs in the horse and in all other animals, in the small intes- 
tines. 

If the obturating body does not stretch the part closed up, 
because the comparatively large mass is simply held back by 
the narrowing portion of the bowel without interfering with it, 
as is, for instance, the case with large calculi situated in the 
stomach-like dilatation of the colon, then the obturation of the 
intestinal lumen leads to the same consequences as they are 
found in fecal impaction (see page 398). If, however, the for- 
eion body has been pushed into a narrower portion of the in- 
testine, it will stretch and irritate the intestinal wall and cause 
attacks of powerful convulsive contractions, that is, colicky 
pains. In such and also in the previously mentioned cases, as 
already explained when discussing the pathogenesis of fecal im- 
paction, convulsive painful contractions of intestinal portions 
situated nearer to the stomach will occur likewise. If the body 
wedged in the intestinal lumen is pointed or sharp-edged, it may 
produce continuous pain. 

As in all forms of obturation of the intestinal lumen, the 
peristalsis becomes abolished behind the obturated point, and 
often increased for some time in front of the obstruction; later, 
_ however, the peristalsis also ceases in the portion between the 
obstruction and the stomach as stretching of the bowel occurs 
from the accumulating contents. Bloating occurs only after 
some time in these portions, if their contents are more or less 
fluid; the meteorism does not, however, reach a very high de- 
eree, because normal intestinal contents do not form much gas 
and the latter is easily absorbed. In closure of the posterior 
portions of the large bowel feces collect in front of the obturated 
point if the appetite has in the mean time remained fairly good; 
the feces desiccate and extend the lumen of the bowels. Sec- 
ondary gastric dilatation does not infrequently occur under such 
circumstances in horses. 

Pressure or direct injury exerted by the obturating body 
not infrequently brings on necrosis or inflammation, and these 
may extend to the internal layers of the wall, even to the peri- 
toneal covering. Necrosis or convulsive contractions of the in- 
testinal wall may not rarely cause intestinal rupture. As long 
as complications (inflammation, rupture, possibly high degrees 
of bloating, dilatation of the stomach) are absent, there are no 
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general symptoms; such as are generally seen after absorption 
of bacteria and their toxins, after peritonitis and in consequence 
of severe bloating. 


Symptoms. In horses the visible signs and symptoms of 
internal obturation are identical with those of impaction in a 
part of the cases, particularly if the first portion of the small 
colon has been closed up (see page 399), except as to defecation 
and as to the onset of the affection. In obturation the clinical 
picture develops suddenly in distinction from impaction of feces, 
and after one or two defecations, complete constipation comes | 
on. In other cases there are severe attacks of colic without any 
premonitory symptoms which recur from time to time, usually 
at shorter intervals. The animals throw themselves down reck- 
lessly and roll energetically; exceptionally, when the obstruct- 
ing concrements have sharp borders, the animals do not throw 
themselves or roll, because this only increases the pain due to 
injury by the calculi. The animals betray pain by restless trip- 
ping, by looking around towards the abdomen, shaking the head, 
and oceasionally by painful neighing (authors’ observation). Ab- 
normal positions, such as dog fashion, kneeling postures, pecu- 
har stretching, may also be frequently observed. They are not 
of any particular significance, because they are caused by the 
abdominal tension or by the pressure upon the diaphragm and 
are frequently seen in the course of other affections. 

Directly after the onset of the first symptoms, defecation 
occurs only a few more times, often only once or twice, then 
no more feces or intestinal gases are voided, in spite of the fact 
that the animals make efforts at defecation. If the obturation 
takes place gradually, diminished defecation occurs for some 
time, and if the concrements which form the impediment are 
quite irregular the discharge of thin-fluid feces may be kept up, 
because these can pass between the irregular surface of the eal- 
culus and the intestinal wall, through the clefts which have 
remained open (authors’ observation). 

Rectal examination shows that the posterior portion of the 
rectum is entirely open. If the arm is introduced up to the 
shoulder, the examiner may feel the obstructing calculus or the 
concrement, in horses which are not too large, in the first portion 
of the small colon, immediately in front of the anterior pole of 
the left kidney; possibly also in the median line. Obturation in 
the pelvic flexure or in the small colon (socalled abdominal por- 
tion of the rectum) can be felt with ease in all horses. An obtu- 
ration of the ileum or of the dilatation of the large colon can 
likewise be felt, unless the patients (horses) are very large 
(see Fig. 48). One can rarely expect to find masses of as- 
carides in the small intestines. 

Caleuli and concrements may usually be felt on palpation 
as hard, unyielding, frequently uneven, nodular bodies, but their 
true shape may be covered up by fecal masses which have be- 


/ 
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come deposited on them. The intestinal wall at the site of the 

obstruction is usually moderately tender, but it may be extreme- 

ly tender, as the authors have seen in one ease, so that the 

patient rears and throws himself down whenever the hand ap- 

proaches this place. The obturating body may exceptionally be 

i me rectum, so that it can be felt directly by the introduced 
and. 


The temperature is at first normal, and respiration and 


Fig. 48. Intestinal concretion in the stomach-shaped dilatation and in the 
first portion of the small colon, in, the horse. (Oblique section of the abdominal 
cavity, above through the 1st lumbar vertebra, below through the region of the 
Sp. spleen; Rns, left, Rnd, right kidney; Cm intestinal concretion in the first portion 
of the small colon; J loops of the jejunum; Csd left upper colon; Csv left lower colon; 
D duodenum; Co cecum; Cdd stomach-shaped dilatation of the colon with an intestinal 
coneretion; Cdv right lower colon; A aorta with the Art. mesent. ant.; V posterior 
vena cava. 


pulse deviate only very inconsiderably from the normal figures 
in consequence of restlessness; the pulse remains usually below 
50 in the beginning. Obturation of the anterior portions of the 


small intestine forms an exception from the general rule be- 
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cause the early occurrence of dilatation of the stomach or of 
enteritis frequently raises the pulse rate shortly after the onset 
of colicky symptoms. Dilatation of the stomach may cause 
belching, retching or vomiting. 


Obturation due to retention of the meconium on the second day 
after birth, causes marked restlessness, pawing with the front legs, 
wagging of the tail, stretching, pressing, lying on the back, dog-fashion 
squatting, sometimes even convulsions (Topper). 


If there is no improvement one usually sees in the further 
course, rarely on the first, more generally on subsequent days, 
an elevation of temperature; also acceleration and weakness of 
the pulse. These symptoms increase very slowly; they are 
eaused by the onset of complications (enteritis, peritonitis, 
meteorism, rupture). Rupture of the intestines is not followed 
by collapse, provided it has been small and, provided only solid 
feces have gotten into the abdominal cavity, because then bac- 
teria and their toxins are not at once absorbed in larger 
amounts; but there develops the clinical picture of general acute 
peritonitis, characterized by unevenness and tenderness of the 
peritoneum, which can be ascertained on rectal examination; 
one may also frequently be able to feel free particles of feces in 
the abdominal cavity. If an exploratory puncture is made, one 
obtains a fluid exudate containing particles of feces and numer- 
ous bacteria. 

The clinical picture in cattle is identical with that of intes- 
tinal stricture (see page 424) (Holterbach), or one observes 
more or less marked symptoms of colic, obstinate constipation 
in spite of repeated efforts. The appetite is poor, rumination 
has ceased and moderate bloating usually occurs. Intestinal 
sounds are absent. Rectal exploration sometimes reveals the 
presence of an obturating foreign body in the intestines, which 
may be felt in the right ‘half of the abdominal cavity (Sporer, 
Feser). 

In dogs we observe obstinate vomiting, possibly cone ab. 
sence of appetite, but increased thirst and complete constipation. 
The animals are less lively, hide themselves, whine and ery on 
getting up, on moving, and also while at rest; they often change 
their place of rest, are cross and excitable. In the further course 
of the disease they become increasingly apathic; there may be 
convulsions, elevation of temperature, acceleration of pulse, 
rapid emaciation. Palpation of the abdomen reveals marked 
tenderness in places, and possibly the presence of the obturating 
body (the latter may often be easily detected during narcosis). 
A pointed foreign body (tooth pick) gave rise, after ‘perforation 
of the intestines, to the formation of an abscess. In a dog 
with infrapapillary obturation of the duodenum, Dasch observed 
motor insufficiency of the stomach with tetany which disap- 
peared after the operative removal of the foreign body (see 
page 337). 


Course. Diagnosis. Treatment. Ey 


Course. The disease is usually of short duration in larger 
animals and in complete obturation; it then ordinarily extends 
over two to three days, rarely over a ‘longer period; it may, how- 
ever, occasionally last longer, one to two. weeks (authors? obser- 
vation) or even more. (In a case reported by Felder, the horse 
died after a sickness of 30 days). In dogs, on the contrary, 
intestinal obturation often lasts from one to three weeks. Com- 
plete obturation is often preceded by the symptoms of intestinal 
stenosis with occasional, more or less severe, disturbances of 
defecation or colic. 

Recovery occurs rarely spontaneously or only upon internal 
treatment. It may, however, occur if the obturating body is 
not too large and can therefore be pressed towards the anus 
and finally expelled by convulsive contractions of the intestinal 
wall. Very exceptionally a calculus may return from the be- 
ginning of the small colon into the stomach-like dilatation. 

In the majority of cases complications lead to a fatal issue, 
the end being ushered in by febrile temperature, frequent and 
small pulse, collapse; the intense abdominal pains frequently 
cease suddenly (rupture) or gradually before death occurs. 


Diagnosis. Obturation of the intestines can be diagnosti- 
eated positively only after the obstructing body has been felt, 
either by rectal exploration or, in smaller animals, through the 
abdominal wall. By means of X-rays one may often detect the 
foreign body in dogs. The history may furnish valuable data in 

dogs, and in horses a history of continued feeding with bran 
and crushed grain or of a long stay on sandy, marshy pastures, 
creates the suspicion of obturation by calculi or concrements 

The disease is distinguished from primary fecal impaction 
by the fact that a part of the cases (of obturation) is compli- 
eated by severe abdominal pains; that a distension of the rectum 
by fecal masses is absent in the beginning and eventually even 
later, and that there is obstinate constipation from the start. 
Fecal accumulation in the rectum is not seen in intestinal dis- 
placements or in thrombosis of mesenteric vessels, but severe 
bloating of some portions of the intestines and a weak acceler- 
ated pulse are observed early. 


Treatment. In the horse the expulsion of small caleuli may 
be brought about by laxatives, such as castor oil (500-600 gm. 
with olive oil, with ether 50-70 gm., or with mucilaginous sub- 
stances, some radix liquiritize as an electuary), also pilocarpine 
(0.20-0.30 gm.). Eserine or chloride of barium should not be 
used, because they may bring about intestinal rupture. If the 
calculus is in the neighborhood of the anus, it can be grasped 
with the fingers of the introduced hand and ‘it may be removed 
by a twisting motion. Some intestinal concrements can easily 
be crushed with the hand and can then be removed piece-meal. 
One may also cautiously attempt the breaking up of a concre- 
ment lodged in the first portion of the small colon. If the cal-. 
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culus is situated more anteriorly one might try to push it into. 
the stomach-like dilatation (Colin); this attempt is, however, 
rarely suecessful on account of the accumulation of feces in 
front of the place of obturation, as the authors’ observations 
in this respect have shown. One may also try the injection of 
large amounts of water (30-40 liters at one time). 


Topper recommends Masch’s meconotorium for the removal of 
meconium which is impacted in the rectum; this instrument has the 
shape of a spoon and it must be introduced repeatedly with care. Aftér 
cleaning out the rectum an injection is given (1 quart of 1% lysol 
solution) and internally 1.0 calomel with 50 gm. castor oil. 


If these attempts fail or if the size and shape of the obturat- 
ing body exclude the possibility of success from the start, laxa- 
tives should not be given, but a laparo-enterotomy might be 
tried. However, the latter will be successful only in very ex- 
ceptional cases, since the union of the stomachlike dilatation of 
the large colon into the small colon is usually displaced into the 
latter, and it therefore becomes impossible to draw, this portion 
of the intestine into the wound of the abdominal wall, because 
the former is too firmly connected with the upper abdominal 
wall. The operative procedure appears indicated only in obtu- 
ration of the small colon with its long mesentery or in obturation 
of the pelvic flexure. The left side should be selected for the 
abdominal incision. The right would be preferable in obtura- 
tion of the head of the cecum, but this condition cannot be diag- 
nosticated intra vitam. Hoffmann recommends the removal of 
the calculi wedged in the posterior portion of the rectum, by 
introducing the hand through the laparotomy wound and push- 
ing carefully the stone towards the rectum where it will be 
grasped and extracted by the hand of an assistant (water should 
be introduced beforehand if the stone is of any considerable 
size). Large caleuli can, of course, not be removed by this 
route. 


If a large calculus is situated in the stomach-like dilatation so that it occludes 
the opening of the small colon, it is impossible to pull this part into the laparotomy 
wound as it is provided with a short mesentery only. Provided there is not yet any 
considerable fecal impaction one may, however, try to draw the right upper portion 
of the colon into the wound made immediately below the right costal arch; to incise 
this portion of the bowel, introduce the hand into it and push it forward until the 
stone can be grasped and extracted. An attempt of this kind was, however, futile 
in a case of Plész & Marek because the upper right portion of the colon was so much 
filled with firm fecal masses that it could not be drawn into the laparotomy wound. 

One can, anyhow, expect success from laparo-enterotomy only if dry feces have 
accumulated in larger amount in front of the obturating body and in the absence of 
grave complications, such as enteritis, peritonitis, intestinal rupture. A case of 
Felizet in which a caleulus, the size of a child’s head, was successfully removed by 
an operation made at the proper time proves that it may be carried out to bring re- 
lief and recovery. In the cases reported by Richard, Dollar & Rogers, by Hall, Roeder 
and Lowe, and in three cases of Marek & Pldész the patients operated upon all died. 


Obturating foreign bodies in cattle may also be removed by 
operative procedure, as is shown by the observations of Sporer 
and Feser. 
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In a case reported by Sporer an obturating potato was crushed after lapar- 
otomy had been made, and in another case a rough stalk was broken in the middle; 
both cases then recovered. Feser successfully removed a piece of tin by laparotomy. 


The expulsion of foreign bodies wedged in the intestinal 
tract is favored in dog's by the administration of laxatives. For- 
eign bodies in the rectum can be removed by hand or with proper 
extracting forceps. If these methods are not successful, or if 
they are not applicable from the start on account of the nature 
of the obstructing body, laparo-enterotomy may be successfully 
performed, as is shown by the reports of Felizet, Siedam- 
grotzky, Frohner, Degive, Pl6sz, Marey and others. It is, of 
course, not advisable to wait long with an operation if it is at 
all indicated. 
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22. Narrowing of the Intestine. Stenosis intestini. 


Stenosis of the intestines is a more or less chronic disease 
with a generally progressive diminution of the lumen of the in- 
testine at a circumscribed place. 


Occurrence. Stenosis of the intestine is a rare affection. 
It oceurs in horses with about the same frequency as obturation 
of the intestines (see page 412). 


Etiology. The following are the pathologic conditions 
which may be the causes of intestinal stenosis: Scar formation 
in the intestinal wall caused by injury through foreign bodies, 
by ulceration, possibly after gangrene of an intussuscepted 
portion of the bowel, produces narrowing of the intestinal wall 
(strictura intestini) in consequence of cicatricial contraction 
of the newly formed connective tissue. Upon this basis intes- 
tinal stricture is usually found in the small intestine, the small 
colon, or the rectum, in domestic animals with the exception of 
the hog. According to Bruckmiiller, Sikorski, Bolton, in horses 
occasionally, but according to the reports of the Berlin patho- 
logical institute frequently, a cicatricial stenosis of the tleo- 
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cecal opening is noted, due to chronic inflammation of the mu- 
cosa and caused by the continuous irritation of coarse feed 
(short-cut chaff, buckwheat straw). Ligation of the prolapsed 
rectum often causes stenosis in hogs (Johne). 


Chronic peritonitis which produces newly formed and sub- 
sequently shrinking cicatricial connective tissue on the serosa 
of portions of the intestines, may cause stenosis of the intes- 
tines of variable extent. (Ross, Zurn, Dignac, v. Ow., authors’ 
observation.) Intestinal stenosis is frequently produced in 
chronic adhesive peritonitis, in consequence of kinking in loops 
of intestines which have become adherent to the abdominal wall 
or to neighboring organs, because the two branches of the ad- 
herent loop pull upon the place of attachment by their own 
weight. (Avérous, authors’ observation.) Sometimes localized 
subacute peritonitis may produce intestinal stenosis in this 
manner, as has been seen in the horse (authors’ observation). 

Neoplasms in the intestinal wall are not infrequently the 
cause of intestinal stenosis (Achilles found intestinal tumors, 
mostly sarcomata in 0.2% of the horses slaughtered in the stock 
yards at Leipzig). Most frequent are polyps of the mucosa; they 
may be multiple in this place. Sarcomata are usually found in 
the small intestine; they are either firm or soft, and they also 
assume an infiltrating form (Rabe, Kitt) with the histologic 
structure of a lymphosarcoma. Melanomata occur in the cecum 
and rectum of the horse (Harrison, Csokor). Carcinomata are 
frequently seen in the region of the anus of the dog (Frohner) ; 
they are, however, rare in other parts of the intestinal tract and 
in other animals. (According to the compilation of Achilles only 
six cases have so far been reported in the horse); these car- 
cinomata in horses have no tendeney to undergo ulcerative 
changes. As rare neoplasms must be mentioned: fibromata, 
myxomata, lipomata, leiomyomata, adenomata, adeno-carcin- 
omata, actinomycomata (the latter are of course, not true tu- 
mors). Markus saw stenosis of the rectum in a horse produced 
by an actinomycotic tumor m-the intestinal wall. 


Guénon removed from the rectum of a horse a pediculated, very hard tumor 
the size of a walnut; it was, according to Petit, formed in such a manner that a 
calculus had formed in a gland of Lieberkthn. This calculus had gradually dis- 
tended the mucosa and had drawn it out with the formation of a pedicle. In a case 
of Cadéac congenital valve formation in the rectum had been the cause. of stenosis. 


Calculi, balls of feces, foreign bodies, not infrequently cause 
stenosis before entirely obstructing the lumen of the intestines. 
Circumscribed dilatations of the intestinal wall (diverticulum in- 
testini), which may either be congenital (diverticulum of Meckel 
in the ileum) or acquired through the action of heavy bodies 
(sand, caleuli, fecal balls), and may constrict the lumen of the 
part where they are located by compressing it when filled or by 
twisting it through traction. These forms of diverticula are 
most commonly found in the horse in the last portion of the 
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ileum, in the large intestine, or in the small colon. Joest found 
two true diverticula lying opposite each other, in the small colon 
of a horse which had had periodical attacks of colic owing to 
expansion of the diverticula which did not affect the lumen of 
the intestine otherwise. . 

Compression of the intestine by an abscess or a neoplasm 
formed in the mesentery or by enlarged abdominal organs 
(gravid uterus, filled rumen, enlarged ovary, enlarged pros- 
tata); a spleen enlarged i in consequence of hemorrhage may not 
infrequently cause stenosis of the bowels. Hendrickx saw in a 
horse a compression of the intestines due to a detached, partly 
ossified eryptorchitic testicle, which subsequently broke through 
the atrophic intestinal wall into its lumen. In Engler’s case 
the rectum in a hog was compressed markedly by the pelvic bones 
which were rachitic and deformed. 

Intestinal stenosis may also be caused by internal harnine 
before they become strangulated; the clinical picture then usual- 
ly terminates by the symptoms of complete incarceration. Para- 
sites (ascaris, gastrophilus larve [ Kater, Rexilius], intertwined 
teeniz) will only exceptionally produce a picture similar to in- 
testinal stenosis. 


Pathogenesis. According to the character of the enumer- 
ated causative factors, the intestinal lumen usually becomes 
narrowed very gradually; in exceptional cases the stenosis re- 
mains stationary or it only occurs temporarily (diverticulum, 
internal hernia, compression caused by an overfilled rumen). 
The narrower the affected portion of the intestine, even under 
normal conditions, the firmer the feces, the more abundant and 
the drier the ingested feed has been, the earlier, the oftener, 
and the longer will the passage of feces through the con- 
stricted portion be interfered with. The fecal masses accumu- 
lating in front of the narrowed point stimulate the intestines to 
forcible contractions at the place where the accumulation has 
taken place; some of these are convulsive and cause colicky 
pains. These forcible contractions will finally succeed in press- 
ing the accumulated feces through the stenosed portion and the 
time which elapses before this occurs depends upon the degree 
of stenosis and upon the consistency of the feces. After the 
feces have passed the narrowed point, the convulsive contrac- 
tions and the pains cease. Hypertrophy of the forcibly contract- 
ing muscularis and dilatation of the intestine will develop in the 
course of time. The nearer to the stomach the constriction is 
situated, the sooner after the ingestion of food will abdominal 
pains come on, and a chronic dilatation of the stomach will 
usually develop; such a condition may, however, also develop 
in stenosis of the large intestine. In the latter condition attacks 
of pain occur independently of the ingestion of food; in stenosis 
of the rectum they commonly come on before defecation. Those 
portions of the intestines which are situated between the stric- 
ture and the anus do not contain a great deal of feces, hence 
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they act sluggishly. The feces accumulate and decompose in 
front of the stricture and frequently become instrumental in 
producing chronic intestinal catarrh, which influences the nutri- 
tion of the animals unfavorably. The stenosis may finally lead 
to complete occlusion of the bowels. 


Symptoms. In the horse and in cattle a clinical picture is 
observed at variable intervals, which is identical with that met 
with in impaction (see pages 399 and 401); the attacks may last 
for a few hours only, or for several days (socalled habitual, re- 
curring or periodiccolic). With remitting mild or on the contrary, 
very severe attacks of colic, there develops afterwards an in- 
complete constipation. In stricture of the small intestine the 
attacks usually occur shortly after the ingestion of food, and 
they are often followed by dilatation of the stomach (see page 
375). In stenosis of the rectum restlessness is noticed before 
defecation. In cattle there occur, aside from the symptoms of 
intestinal obstipation, those of a periodically recurring atony 
of the stomach or overfilling of the rumen (Storch). 

During the attacks of colic, pulse, respiration and temper- 
ature remain, as a rule, normal or are only changed insignifi- 
cantly; an exception to this rule is noted, however, when a dila- 
tation of the stomach or enteritis has set in, or where the under- 
lying eause of the stenosis of itself leads to fever (abscess, peri- 
tonitis). 

During the intervals between the attacks the animals either 
appear perfectly healthy, as for instance in moderate stenosis 
of the small intestine, or defecation is scanty, occurring only 
after longer intervals, or instead of being dry and small, the 
feces may be softer than normal and has a foul odor, a condi- 
tion which is due to secondary intestinal catarrh. 

Rectal examination often does not merely reveal the seat 
of the stenosis but also its cause. In stenosis of the rectum the 
hand meets an impediment, either near the anus or somewhat 
more distant from it, which cannot be removed either by 
spreading the finger or by the injection of lukewarm water 
(this distinguishes true stenosis from temporary constriction, 
which can be overcome by the means indicated) ; one often also 
ean feel feces with the finger pushed through the constriction, 
sometimes a dilatation and occasionally a kink. If the arm is 
introduced up to the shoulder, narrowing of the small colon may 
be detected, because all loops of this part of the bowel are in a 
portion of the abdomen which can be reached from the rectum. 
A stricture in the posterior third or possibly the posterior half 
of the left loop of the large colon, or in the upper half of the 
cecum, the terminal portion of the ileum, or in the loops of 
small intestines situated below the renal region, may be detected 
in the same manner, and in horses which are not too large they 
may even be found in the stomach-like dilatation of the colon. 
One finds the intestinal wall thinner at the constricted portion, 
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possibly adherent to a neighboring organ, or one may detect a - 
large abnormal formation in its lumen or in the neighborhood. 
In front of the stenosis there is usually an accumulation of 
feces. Palpation of the right half of the abdomen in cattle may 
show stenosis of the rectum, stenosis or adhesions of the cecum, 
stenosis of other portions of the large intestines or of some 
loops of small intestine. 

The presence of a non-inearcerated hernia of the diaphragm 
may be assumed with some degree of certainty from the pres- 
ence of marked loud intestinal sounds in the thorax, of tym- 
panitic sounds, varying at short intervals in intensity and pitch, 
and heard at the posterior portions of the thorax; also from the 
occurrence of intense dyspnea in walking down steep roads or 
from lying on the side. Diaphragmatic hernia may also 
lead to asthmatic symptoms (Barner). Loud intestinal sounds 
are also heard over the thorax whenever peristalsis 1s much in- 
tensified and a tympanitie sound over the posterior lower parts 
of the chest can be heard not infrequently if gas containing por- 
tions of the large colon have for some reason or other been 
pushed towards the thorax and have pressed the diaphragm 
into it. 

Intestinal stenosis in hogs and carnivora is accompanied 
by gradually increasing obstipation, abnormally thin strings of 
feces are evacuated, or very small lumps of feces if the stenosis 
involves the anal portions of the colon or rectum. Rectal ex- 
ploration reveals a constriction of the rectum somewhere in the 
pelvis (tumors, enlarged prostate, enlarged uterus, cicatrix). 
Palpation of the abdomen shows a firm, hard body in the in- 
testines, or in the mesentery, diffuse adhesions with the forma- 
tion of lumps or the enlargement of certain abdominal organs. 


Course. Stricture of the intestines does not lead to any 
disturbances for some time; after a variable interval of time, 
however, there occur, in larger animals, particularly in horses, 
attacks of abdominal pains of variable duration. They recur at 
first after long intervals, sometimes only after one to two years, 
but they become more frequent as the disease progresses. The 
intervals depend to a certain extent upon the nature of the feed 
and upon the amount of work required of the animals (Barner). 
As the attacks become more and more frequent and as obsti- 
pation increases continually, complete and permanent intestinal 
obturation may occur. In the mean time the animal has become 
emaciated and death occurs from enteritis, peritonitis, rup- 
ture or displacement of the intestines, exhaustion. In some 
eases an animal in a fair state of nutrition may succumb, during 
one of the first attacks, to rupture of the stomach or intestines, 
or to enteritis. 


Diagnosis. Stenosis of the intestines and its origin can 
only be positively diagnosticated by rectal exploration or by 
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palpation of the abdomen. In the absence of positive findings 
the presence of stricture of the intestine may be assumed with 
a certain degree of probability from the history of certain pre- 
liminary diseases, leading to narrowing of the lumen of the 
bowel, and leading in shorter and shorter intervals to attacks 
of colic with constipation, especially after the ingestion of dry 
or firm feed; at the same time general symptoms are absent, 
and a gradually increasing obstinate obstipation develops in 
smaller animals. However, the symptoms here enumerated do 
not permit the exclusion of fecal impaction or thrombosis of in- 
testinal vessels from other causes. 


Treatment. In the majority of cases the treatment recom- 
mended against fecal impaction is indicated (see there). In 
the cases of narrowing of the intestine, which are due to a non- 
incarcerated hernia or to an excessively large foreign body, it is 
not advisable to. use laxatives with intense action, because in- 
earceration of the hernia or complete occlusion by the foreign 
body may occur. In such cases one should confine oneself to 
the use of the neutral salts. In rectal stenosis, local treatment 
may be assisted by mild laxatives. If dilatation of the stomach 
has occurred the use of the stomach tube and lavage of the 
stomach are indicated. 

If these methods are not successful, or if an improvement 
cannot be expected from them in consequence of the nature of 
the stenosis, relief may be attempted by operative procedures. 

Pediculated tumors of the rectal wall should be removed 
by crushing or ligation of the pedicle; tumors with a broad basis 
or those of the paraproctal connective tissue must be removed 
by excision. Periproctal abscesses must be properly treated 
after an incision. Douville removed a cyst from the rectum of 
a horse by puncture, followed by injection of Lugol’s iodine- 
iodide of potash solution. Certain forms of stenosis situated 
in front of the pelvis may be attacked through the rectum (tear- 
ing of adhesive bands, displacement of enlarged organs). (Guit- 
tard temporarily relieved in this manner, a stenosis caused by 
an enlarged rumen.) 

The great majority of cases of stenosis formed in parts 
that are distant from the pelvis can be treated only by a lapa- 
rotomy or eventually an enterotomy. It is absolutely necessary 
first, to ascertain the exact nature and seat of the stricture by 
rectal exploration, because laparotomy is a dangerous oper- 
ation, particularly in the horse, and its successful performance 
requires the selection of the proper place for the incision; the 
latter should, if possible, be made at a place nearest to the site 
of the intestinal stricture. In smaller animals, however, the 
best place for the laparotomy incision is, as a rule, the median 
line (linea alba). Stenosis caused by adhesive bands can be 
removed most easily, because all that is generally necessary 
after laparotomy is the severing of the constricting bands. 
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Plész & Marek have successfully performed laparotomy in such 
eases. Deghilage broke up adhesions of the small colon with the 
hand introduced through an incision in the vagina. De Meis & 
Parascandolo have removed a carcinoma of the cecum in a dog 
by laparo-enterotomy. 

Proper regulation of diet (green feed, bran slop, thin flour 
pastes, milk, occasionally molasses) usually postpones the de- 
velopment of complications and of an unfavorable termination. 
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23. Obstruction of the Mesenteric Arteries. Thrombosis et 
embolia arteriarum mesenterialium. 


(Verstopfung der Gekrosarterien; Thrombotisch-embolische 
Kohk [German]; Congestion intestinale [French].) 


Thrombosis of the mesenteric vessels is due, as a rule, 
to inflammation and obstruction, caused by sclerostoma larve; 
it occurs in this connection only in horses, and leads often to 
frequent temporary attacks of colic. 


Many French authors classify intestinal disturbances due to throm- 
bosis and embolism with ‘‘Congestion intestinale,’’ to which also belong 
eatarrhal and inflammatory conditions (see page 366). This cannot be 
approved, since it throws very heterologous affections together under 
one head. 


Historical. Larve of sclerostomum were first seen in the mesenteric 
arteries by Ruysch in 1665 and similar observations were then made by 
several other authors. The causal connection between these parasites 
and attacks of colic has since the beginning of the last century been 
pointed out by several authors, especially by Rigot, Schutt, Hering, Rey- 
nal, Bruckmiiller, Prehr and others. Bollinger (1870) made systematic 
examinations of this pathologic condition. Modern investigations of 
verminous aneurysm of the horse have more recently been made’ by 
Sticker (1901), Glage (1905), Adelmann (1908). Disturbances of the 
circulation of the blood and of the functions of the intestines following 
thrombosis of the mesenteric arteries have been studied by Marek 
(1907). 


Occurrence. Bollinger’s investigations, which have been 
confirmed by other authors, have shown that 90 to 94% of all 
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horses with the exception of foals have a verminous aneurysm. 
However, the statement of this author must be considered as 
entirely unjustified, that one-half of all fatal cases of colic are 
eaused by thrombosis or aneurysm and that all cases in which 
colic appears suddenly and without any apparent cause are due 
to this condition. More recent observations (Matthiesen, 
Franke, Schultze, Poppel, Glage) prove that the disease also 
occurs in foals from the third month on. Poppel, indeed, has 
seen, in a foal ten days old, a dilatation of the anterior mesen- 
teric artery as large as a pigeon’s egg, and in it a thrombus 
containing larve of sclerostomum. 


Verminous aneurysm appears to be more common in foals than is usually 
assumed. Among thirty-five slaughtered foals, from five to several months old, 
Glage found aneurysm of the anterior mesentery in fifteen, varying in size from 
a walnut to a fist. 

The following figures about the frequency of thrombotic infarction of the intes- 
tinal wall are given from various sources: Dresden Clinic, 1899-1908, in horses dead 
after attacks of colic, 9.5%; Berlin Clinic, 1891-1907, in 3%; Prussian army, 1892- 
1908, 6.6%; Budapest Clinic, 1900-1909, 14.4%. Wall claims that thrombotic-em- 
bolic disturbances of the intestines are quite rare. Indeed there seem to be great 
differences in the frequency of the affection, according to periods of time and to 
various countries. 


Etiology. According to the investigations of Sticker, 
thrombosis of the mesenteric arteries of the horse is caused by 
the larvae of sclerostomum vulgare Looss (Scl. bidentatum 
Sticker) which are taken up with the drinking water, by gnaw- 
ing at the stable wall or other objects contaminated with manure, 
also on wet and swampy pastures. For particulars, and also 
for the development of sclerostoma see the chapter on palisade 
worms in the intestine.) 


In horses as well as in other animals there occurs excep- 
tionally a transportation of emboli into the mesenteric arteries 
in consequence of cardiac disease, endocarditis and aneurysm 
of the thoracic aorta. The emboli in the mesenteric arteries are 
usually not followed by serious consequences on account of 
their small size. The authors have seen the case of a dog 
where an ulcerative endocarditis was followed by an embolic 
closure of arteries of the small intestines, and this led to 
hemorrhagic infarct of the intestinal wall. A. Koch and Lei- 
benger have each seen a case of aneurysm of the anterior and 
posterior mesenteric artery in the hog. 


Pathogenesis. The larve of sclerostoma, according to gen- 
eral belief, adhere to the intima and even bore into it, after they 
have gotten into the mesenteric artery; this causes inflammation 
and the formation of blood coagula, also after some time, a. 
thickening and a dilatation of the vessel wall. Sticker holds a 
different view, namely, that the larve become lodged in the vasa 
vasorum, cause infarction in the media of the vessel, and then 
mesoarteritis, or peri- and endarteritis. These changes are seen 
most frequently in the anterior mesenteric artery, or in the art. 
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ileo-ccecocolica, rarely simultaneously or exclusively in a branch 
of this artery; also in the posterior mesenteric artery or in the 
art. cceliaca. 


In 108 cases of aneurysms in horses Hering found the art. mesent. involved 100 
times (92.6%), the arteria ccliaca five times (4.6%), the art. mesent. post. twice 
(1.8%) and the art. renalis once (0.9%). TBollinger’s sixty cases were distributed 
as follows: Fifty-three times (83.3%), the art. mesent. thirty-two times in the 
main trunk; ten times each in the upper and in the lower branch; once in a branch 
of the small intestine; twice (3.3%) in the abdominal aorta; twice (3.3%) in the 
art. celiaca; once (1.6%) in the art. mesent. post.; and twice (3.3%) in the art. 
renalis. In twenty-nine cases of aneurysma in the art. mesent. ant., Wall saw the 
aneurysm in the main trunk of this artery only once (3.4%); in the other twenty- 
eight cases (96.6%) it was found in the art. ileo-ccecocolica. Adelmann found in 
all of his ninety-five cases the aneurysm in the art. mesent. ant.; in seventy-three 
horses this artery and its branches alone were involved; in one horse the art. mesent. 
post. was affected simultaneously; in four horses the posterior aorta; in two horses 
the art. celiaca; inone horse the portal vein; in one horse the splenic artery and in 
three horses the pulmonary arteries. In these eighty-five cases thrombosis was usu- 
ally seen in the art. ileo-ccecocolica and also sixteen times simultaneously in the art. 
col. ventralis; ten times in the art. col. dors.; seven times in the art. ileo-cecalis, and 
three times in an artery of the small intestine. 


The formation of a thrombus leads to a narrowing of the 
lumen, provided that dilatation is not commensurate with the 
diminution of caliber, or if the end of the thrombus projects 
into the lumen of a branch. The diminution of the lumen rarely 
goes on to complete obliteration in a main trunk, but complete 
obstruction of lateral branches occurs somewhat more fre- 
quently. 

Stenosis or complete obstruction of mesenteric arteries 
may be brought about in a variety of manners. It may occur 
that a thrombus formed somewhere increases gradually in size 
until it closes the lumen completely. The more rapidly the 
thrombus grows, the earlier may disturbances of circulation 
come on after complete obstruction. There is also the possi- 
bility that two or more neighboring and anastomosing arteries 
are affected simultaneously by thrombosis; in such a case even 
a stenosis of not very high degree may become dangerous. One 
cannot infrequently see that in non-obturating thrombosis of 
the art. ileo-ccecocolica or of the art. colica ventr., blood can get 
in sufficient amount into the colon through the arter. colica dor- 
salis, so that its blood circulation remains fairly normal. If, 
however, the art. colica dors. becomes stenosed or completely 
obstructed, local circulatory disturbances will come on with- 
out fail. Cases are not rare in which a thrombus formed in a 
main trunk will become elongated, and will reach and obstruct 
the opening of an arterial branch. A thrombus formed in the 
art. ileo-ccecocolica and growing peripherally may reach or even 
grow into and obstruct the art. colica ventr., or one of the 
art. coecales, or the ramus iliacus; if a thrombus in the art. ileo- 
ceecocolica grows centrally, it may spread into the art. colica 
dors., or into one of the arteries of the jejunum. In such cases, 
according to the observation of the authors, obstruction of the 
branch occurs in the following manner: The blood current 
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moves the free floating end of the thrombus and eventually 
presses it into the opening of one of the branches of the main 
trunk. If the terminal free end has once been pressed into an 
opening, then closure is intensified, because there is a decreased 
blood pressure peripherally and an increased blood pressure 
centrally. However, if a sufficient collateral circulation is estab- 
lished, the blood pressure again may become evenly balanced in 
front of and behind the obstruction, and the thrombotic plug 
may again become free. 

In the larger mesenteric vessels thrombosis may bring 
about embolic closure of smaller branches. Since such emboli 
are, aS a rule, small, and since they therefore obstruct only 
smaller arteries, they do not, as a rule, produce any serious 
disturbances of circulation, either alone or in connection with 
the primary thrombus. Only if arranged in arteries one above 
the other, like the floors of a building, might emboli become dan- 
gerous. No doubt every thrombus does not necessarily lead to 
embolus formation. On the other hand, thrombosis in other 
organs or in the aorta, may lead to embolism in the mesenteric 
arteries. 

The effect upon the circulation in the intestines of obstruc- 
tion of the mesenteric arteries depends mainly upon the size 
and the number of the obstructed vessels, upon the seat and the 
degree of stenosis and upon the size of the anastomoses which 
connect neighboring vessels with those that are thrombosed. 


The arteria mesenterica anterior sive cranialis (Fig. 49 b.) supplies all por- 
tions of the intestines with blood, except the oral portion of the duodenum, which 
is supplied by the art. celiaca, and the middle and caudal third of the small colon 
(socalled abdominal portion) of the rectum, which get their blood from the art. 
mesent. posterior, s. caudalis (n). The arteria mesent. ant. forms a short, strong 
trunk, only a few centimeters long; this gives off, in front and somewhat to the left, 
the art. colica dorsalis (d), which supplies all upper branches of the colon, and the 
art. col. media (¢), which supplies the cranial third of the small colon. The two 
last named arteries usually arise from a common trunk (¢c) ; somewhat more backward 
and to the left arise the 17-20 jejunales (7), which supply the small intestines. 
In this manner the main trunk becomes thinner and is now known as the art. ileo- 
cecocolica (f); it is two to four ems. long; it first gives off the arter. colica ven- 
tralis (g), which supplies the lower branches of the colon; the remaining portion, 
the art. ileo-ceecalis, divides into the art. cecalis (1), lateralis (k) and the ramus 
iliacus (m) to supply the cecum and the ileum. The arter. cecalis lateralis gives off 
a branch to the lateral wall of the right lower branch of the colon (art. colica 
lateralis of Franck). 

The most cranial artery of the small intestines (art. jejunalis) anastomoses 
with the arter. pancreatico-duodenalis, that is, with the art. celiaca inthe region of 
the duodenum, by a tolerably large arteria! arch situated in the mesentery. The 
different arteries of the small intestines communicate with the ramus iliacus by 
similar archlike anastomoses (j). The art. colica ventralis and the ramus iliacus 
are connected with the vessels of the cecum which among themselves possess rich 
-anastomoses. The art. colica dorsalis is continued immediately into the art. colica 
ventralis at the pelvic flexure, and this forms the largest anastomosis of the animal 
body (h); the art. colica ventralis also forms anastomoses with the art. col. lateralis. 
If one adds that there are anastomoses between the art. colica dorsalis and the art. 
colica media, and also between the latter and the cranial branch of the art. mesent. 
post. (€) and between all branches of the latter (0), one can easily see that blood 
ean get abundantly into the territory of the branches of the art. mesent. ant., either 
from the art. celiaca or from the art. mesent. post. and into the art. mesent. post., 
and also from neighboring vessels, even if either one of the arteries named is oblit- 
erated and the pressure in it is decreased. It is also important and should be em- 
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phasized that intestinal branches, whether they arise from main trunks or from 
arterial arches, and the branches in the intestinal wall in the mesentery are con- 
nected by rich anastomoses, as can be seen in Fig. 49. 


Fig. 49. The mesenteric arteries of the horse. (Adapted partly from Ellenberger and 
Baum; the vascular anastomoses are drawn after a Teichmann preparation.) 


Narrowing or closure of the lumen of the mesenteric arter- 
jes produces a disturbance in the blood circulation of the intes- 
tines only if the arterial pressure in the affected portions of the 
intestines becomes markedly lower and if consequently the cur- 
rent in the capillaries becomes very much decreased. Marek’s 
animal experiments have shown that total and sudden closure 
will not be followed by recognizable disturbances of circulation, 
if an anastomosing arch, situated in the mesentery of the small 
intestines or of the small colon (Fig. 49 j, 0), or a branch aris- 
ing from these arches or from the arteries of the colon or cecum, 
has been closed up. The obstruction of an artery of the small 
intestines (s), which has only two anastomosing arches, or the 
obstruction in one place of one of the arteries of the colon or 
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cecum, near its peripheral portion, are likewise without danger. 
In all of these examples it is, however, necessary that the re- 
spective anastomosis has remained open. In the cases as given 
above the rich anastomoses permit enough arterial blood from 
neighboring arteries to get into the excluded territory, so that 
a decrease of blood pressure does not occur. 

In contradistinction to the above, there will be developed 
either a temporary or a permanent disturbance of blood cireu- 
lation of the intestines if one or more arteries of the small in- 
testines are occluded, from which there branch at least three 
anastomosing arches with neighboring arteries, or with arteries 
supplying the small colon. This may also occur in occlusion 
of at least one artery of the colon or cecum near its place of 
origin, or of two points not very near to each other (in -super- 
imposed arrangement of the emboli). If the art. ileo-ccecoco- 
lica or the art. mesent. ant. are themselves occluded or much 
narrowed in their lumen, circulatory disturbances are never 
absent; the same is also the case if, together with the above 
mentioned arterial branches, its anastomosing branch is also 
obstructed. Obstruction of the peripheral arterial branches 
may sometimes become dangerous when a stenosis in the cen-— 
tral portion of the neighboring artery is present simultaneously ; 
the narrowing of the lumen may be unimportant in itself but 
it may cause a diminution of the blood supply in combination 
with embolism in the peripheral branch. In all of these cases 
of anastomoses too narrow for the region which has been 
totally excluded from the arterial blood supply, or in which the 
narrowing in a main trunk has greatly diminished the flow of 
blood, the blood pressure becomes lowered, although without 
ever sinking down to zero. 

Lowering of the arterial blood pressure in the excluded 
territory causes a decreased velocity of the capillary current, 
because the difference between arterial and venous pressure, 
which propels the blood through the capillaries, is diminished. 
The decrease of the caliber of arteries and capillaries leads to 
a more or less intense arterial anemia and, in consequence of 
the retardation of circulation, to an. accumulation of ecarbon- 
dioxide in the blood and the tissues of the affected territory. 
The retardation of circulation within a short time produces such 
nutritive disturbance of the capillary walls that they lose their 
tonicity and permit the constituents of the blood to extravasate. 
The loss of tonicity may, however, also be due in part to irri- 
tation by the intestinal contents. Capillaries of the intestinal 
mucosa which have lost their tonicitv. will become strongly 
filled by blood from the collateral circulation, and this causes 
more or less marked reddening of the mucosa, which is followed 
by hemorrhage. 

According to the degree of lowering of the blood pressure, 
two types of circulatory disturbances in the thrombotic parts 
may be distinguished; there are, of course, no sharp bound- 
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ary lines between these two types. In the milder form the ocelu- 
sion is comparatively small, considering the amount of arterial 
blood which ean still get into the affected territory; the decrease 
in the velocity of circulation is not very high; hence the ex- 
travasation of the blood elements is insignificant and a nutritive 
disturbance, which can be seen macroscopically does not occur. 
In the mean time, the arteries supplying the affected territory 
become dilated, the blood supply soon becomes sufficient, pres- 
sure and velocity of current become normal again, generally 
within a few hours, and the extravasated elements of the blood 
are absorbed. In the milder form, therefore, there is always a 
restitution of the blood circulation to normal conditions. 

The severe form is characterized by very grave nutritive 
disturbances of all the tissue elements of the intestinal wall, 
preferably of the walls of the capillaries and of the mucosa. In 
consequence of the very considerable retardation of the blood 
current, the permeability of the capillary walls increases from 
the second quarter of an hour on, and the blood elements ex- 
travasate more and more, in increasing amounts, first into the 
loose tissue of the mucosa, later also into the other tissues of 
the intestinal wall, to get finally into the intestinal lumen and 
into the free abdominal cavity. A backward accumulation of 
venous blood does not take place. A retardation of the lymph 
current follows the decrease of pressure in the capillaries and 
the former produces an accumulation of serous fluid in the 
lymph spaces of the intestinal wall. All this produces an edem- 
atous-hemorrhagiec infiltration in the intestinal wall (infarctus 
hemorrhagicus). With the profound disturbance of circulation 
there develops a necrosis of intestinal villi, beginning at the 
free end and progressing towards the deeper layers of the 
mucosa. Necrosis of the mucosa may become manifest after 
two hours, and the deeper layers show the earliest necrotic 
changes after twenty-four hours; this indicates that contact 
with the intestinal contents plays a part in the production of 
necrosis. 

In some few eases of the severe type the circulatory dis- 
turbances may disappear, but this, of course, takes a much 
longer time than in the milder form, sometimes several days. 
In obstruction of some arteries of the small intestine, a re- 
establishment of the normal circulation may occur in only the 
two terminal portions of the bowel, while the hemorrhagic in- 
faret persists in the median portion. The limit up to which the 
circulation may be reestablished after a sudden arterial occlu- 
sion is as follows: Neighboring arteries of the small intestines 
with five anastomosing arches, occlusion of an artery of the 
colon or cecum near its origin, provided that their anatomoses 
or the peripheral portions of these arteries are not lkewise 
thrombosed. The more anastomoses are obstructed or at least 
partially occluded at the same time, the smaller must be the 
occluded territory if the collateral circulation may become es- 
tablished at all. 
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A very slowly progressing gradual narrowing of the lumen 
of larger or of numerous smaller arteries does not necessarily 
produce particularly grave disturbances, because the anasto- 
moses and eventually the partly obstructed vessel have time to 
gradually dilate. However, complete closure of the trunk of the 
art. mesent. ant., of the art. ileo-ccecocolica of the two arteries 
of the colon, or of the arteries of the cecum near their places 
of origin, also obstruction of several neighboring arteries of 
the small intestines, will cause irreparable disturbances of cir- 
culation, even if taking place gradually. 


Complete inhibition of the arterial blood supply to some portion of the intes- 
tines will cause anemic necrosis. After an artery and its capillaries have become 
sufficiently empty so that the pressure has been lowered to the pressure of the veins 
of the affected region, the circulation of the blood ceases entirely and the capil- 
laries contain much less blood than under normal conditions. Since obstruction of 
all anastomoses of a mesenteric artery, which is a necessary condition for the oceur- 
rence of an anemic necrosis, very rarely takes place under natural conditions, anemic 
necrosis in combination with hemorrhagic infarction will very rarely be seen; such 
was, however, the case in an observation by Caspar of obstruction in the region 
of the art. mesent. post. If all larger anastomoses of this artery are obstructed 
simultaneously or successively, very small anastomoses that remain open will admit 
enough blood only to produce a hemorrhagic infarction in the two end pieces of the 
affected intestine, while the median piece does not receive any blood at all. An equi- 
librium of the blood supply can, of course, not be established in this case. 


The function of the intestine is only disturbed in thrombosis 
of the mesenteric arteries when circulatory disturbances are 
established; the lack of arterial blood and the proportionately 
increased contents of the blood and tissues in carbon-dioxide act 
for some time as a stimulus to peristalsis. Some of the more 
active intestinal contractions become convulsive, the intestinal 
tube becomes hard and unyielding, and colicky pains are caused 
by compression and pulling of terminal nerve filaments in the 
intestinal wall and its mesentery. Since contractions appear at 
variable intervals in the excluded portion of intestines, and since 
their duration is variable, the attacks of pain last a shorter or 
longer period and appear after variable intervals. If arteries 
have become thrombosed which supply very large portions of 
the intestines, we may see a continuous colicky attack, because 
individual places in the affected long piece of intestinal tube are 
necessarily convulsively contracted, so that there may not be 
any interval free from pain. 

In cases with lasting anemia of the affected parts, the erst- 
while increased intestinal peristalsis soon becomes sluggish and, 
as shown by experiments, it ceases entirely after one to two 
hours. The early cessation of peristalsis is due to the complete 
stoppage of the arterial blood supply. 

It is different when hemorrhagic infiltration of the intes- 
tinal wall has occurred. The blood current through the capil- 
laries does not cease entirely, and even after thrombosis the 
tissue elements receive a certain amount of oxygen and nutri- 
tive material. To this is due the fact that the muscularis retains 
its contractility, and in the presence of accumulating carbon- 
dioxide it will therefore undergo severe convulsive contractions. 
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Nevertheless, in some of these cases there occurs, sooner or 
later, a cessation of peristalsis, due to several factors. If the 
territory affected by thrombosis is very extensive there may be 
a severe and long continued lowering of the blood pressure, 
which will so damage the nutrition of the muscularis that its 
contractility is lost. The damaging effect of the lowered blood 
pressure upon the nutrition of the tissues is intensified by an 
edematous-hemorrhagic infiltration which occurs. An impor- 
tant factor is the excessive dilatation of the intestinal walls 
through the blood which may be extravasated in large amounts, 
and particularly on account of gas accumulation “which may 
develop early. The intestinal microorganisms multiply rapidly 
after the extravasation of blood constituents and give rise to 
the development of gas in the intestinal contents of the horse, 
which are always subject to disintegration, and the gases are 
reabsorbed into the blood only insufficiently or not at all. <Ac- 
cordingly a circumscribed local meteorism forms promptly, and 
is promoted by irregular intestinal contractions which do not 
favor the propulsion of the contents. 

The conditions for an active development of gases are, how- 
ever, not present in mild forms of hemorrhagic infarction, hence 
no cessation of the erstwhile marked peristalsis occurs, if, after 
a certain interval, which is usually not long, the equilibrium of 
circulation is reestablished. On the other hand, grave forms of 
circulatory disturbances produce, in their further course, a 
gradual diminution of peristalsis which leads to complete ces- 
sation within several, occasionally within one to two, hours. 

With the onset of circumscribed intestinal paralysis, per- 
istalsis also ceases in the parts situated posteriorly, usually be- 
fore the feces from the diseased portion have reached the rec- 
tum. The paralytic portion has the same effect as a portion 
obstructed from some cause or other, and as soon as its per- 
istalsis has completely ceased, portions of the intestines anterior 
to it are stimulated to convulsive contractions by their accu- 
mulating contents; these are usually not very intense and not 
very prolonged. Finally the increasing contents produce grad- 
ual cessation of contractility, which progresses towards the 
stomach. 

The intestinal wall which is damaged in its nutrition, or 
eventually necrotic through grave circulatory disturbances, 
early permits intestinal bacteria to enter into the peritoneal 
cavity; these then multiply rapidly in a serous exudate and pro- 
duce circumscribed, later general peritonitis, which causes con- 
tinuous inflammatory pain; the bacteria and their toxins are 
also absorbed into the blood, general infection or intoxication 
with their symptoms follow; some of the symptoms seen in 
certain cases may also be due to bloating of larger portions 
of intestines. 

What has been! said in the preceding pages explains why 
thrombosis of mesenteric arteries, though common in conse- 
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quence of the factors which cause it (sclerostoma), compara- 
tively rarely lead to recognizable functional disturbances. The 
statement of Bollinger that three-fourths of all cases of colic 
are due to aneurysma of the mesenteric arteries is beyond doubt 
exaggerated. 


Anatomical Changes. Aside from complications like en- 
teritis or intestinal displacements those cases terminate fatally 
in which the circulatory disturbances are not compensated. In 
a certain portion of the intestines, generally in the colon, more 
rarely in the cecum, or in both simultaneously, or in the small in- 
testines and exceptionally in the small colon, we find on post- 
mortem examination the mucosa and frequently also the serosa 
dark blackish red, the mucosa forms pendulous projections, the 
submucous tissue and the neighboring mesentery are more or 
less infiltrated with a reddish-yellow serum and considerably 
thickened (1-3 em). Similar infiltrations are seen on the ex- 
terior layers of the bowel-wall. The affected portion is, as a 
rule, sharply defined, both from the oral and from the caudal 
healthy portions, and the boundaries usually correspond to the 
territories supplied by arterial branches situated above the 
thrombosed point (see page 430). The intestinal contents in 
the affected portion and in different cases at a variable distance 
towards the anus appear dark tarry, bloody, sometimes only 
reddish and occasionally of normal color, but always thinner. 
The surface of the mucosa is covered by branlike dead shreds 
of epithelia, sometimes also with masses of fibrin. In grave 
cases the necrosis may have spread into the serosa and then yel- 
lowish spots can be seen from the outside. Exceptionally only 
do some portions of the intestine show a yellowish or greenish 
discoloration in consequence of anemic necrosis (in a ease of 
Casper a part of the rectum, and the small colon, were necrotic). 
Yellowish or reddish-yellow serous fluid, often also a fibrinous 
exudate is found in the peritoneal cavity. The evidences of 
rupture of the intestines or stomach may also be present. 

Then there are found thrombi or emboli in the trunk of the 
mesenteric artery or rather in the art. ileo-ceecolica, more rarely 
in one of the arteries of the colon or in the arteria jejunales, 
rarely in the posterior mesenteric artery; emboli are usually 
found in the smaller branches. The blood coagula are some- 
times fresh in appearance, rather moist and elastic, at other 
times drier and firmer, strongly adherent to the intima; some- 
times a number of thrombi are found in the same vessels follow- 
ing each other. It occurs occasionally that a thrombus is not 
found on postmortem examination as it existed during life, be- 
cause a movable occluding portion of the thrombus may have 
been moved by section of the affected vessel from the opening 
which it closed during life. The obstructed vessel, particularly 
often the anterior mesenteric or the arteria ileo-ccecocolica 
shows chronic arteritis with thrombosis and usually also aneu- 
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rysmatie dilation. The blood coagulum usually contains the 
sclerostoma larvae, sometimes 100 to 300 individuals, especially 
in younger animals, while thrombi in older animals contsin few 
or even no larve at all. Sclerostoma larve are usually less 
numerous in city horses than in horses recently pastured 


(Wall). 


Contrary to the view of Sticker that one finds larve in different stages of dever 
opment according to the season in which the postmortem examination is made, 
Glage has shown that larve and mature worms may be found at all seasons in the 
intestines or in the mesenteric arteries of the horse. 


Symptoms, The disease sets in suddenly with symptoms 
of colic without any discoverable external circumstances; the 
animals may be at a meal, at work or at rest. The symptoms 
of colic are either intense from the start, manifesting themselves 
in reckless rolling and throwing, or they are at first mild and 
reach a higher intensity later on, or the great restlessness first 
shown later yields to a more quiet behavior. The attacks of 
pain occur after shorter or longer, sometimes after very long, 
intervals. One may distinguish clinically a mild and a severe 
type, depending upon this circumstance. 

In the mild type, aside from the attacks of restlessness oc- 
curring at unequal intervals, a variable intensification of the 
intestinal sounds is observed in certain regions, sometimes over 
a large portion of the abdomen, and frequent defecation. The 
feces are normal except for their generally softened consistency. 

Rectal exploration may reveal a pulsating dilatation or a 
trembling of the wall of the anterior mesentery artery or of one 
of its branches, occasionally also of the posterior mesenteric 
artery; the condition of the intestines and of the other abdom- 
inal organs is normal. 

Pulse and respiration do not show any deviation in fre- 
quency and quality, the sensorium of the patients is perfectly 
normal in the intervals between the attacks of pain. 

The restlessness becomes diminished, usually after a short 
time, always during the course of the first day and recovery oc- 
eurs. In the severe type signs of restlessness are accompanied 
by unnatural positions, particularly in consequence of early 
bloating. The abdomen often becomes distended at the begin- 
ning of the affection. The intestinal sounds are loud in the 
beginning for one or two or sometimes for several hours; they 
become less frequent and disappear entirely. The percussion 
sound either remains normal or becomes louder. 

After one or even several hours, constipation becomes com- 
plete and feces and gases are no longer discharged. The feces 
are softer and in very rare cases mixed with blood. The authors 
saw blood in tue feces in only three out of more than 200 cases 
of thrombotic-embolic obstruction. 

Rectal exploration shows a high degree of bloating in some 
portions of the intestines (meteorismus localis s. circumscrip- 
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tus), usually affecting the colon, the cecum or both simultane- 
ously or some loops of small intestines. The affected bowel is 
much dilated, its wall very tense, elastic and not painful. In 
bloating of the colon its left lower portion is enormously dis- 
tended, not rarely reaches as high as the left kidney and dis- 
places the left upper portion towards the median line or on the 
contrary towards the left, sometimes even more or less down- 
ward, especially when the cecum is bloated simultaneously. 
The pelvic flexure is displaced into the pelvis or into the right 
half of the abdominal cavity and the longitudinal bands of the 
left lower portion of the colon run from left to right, occasion- 
ally in a perfect spiral arrangement. ‘The base of the bloated 
cecum reaches into the left half of the abdominal cavity and 
posteriorly into the entrance of the pel- 


formations, also the small colon; the lat- 
ter, however, displays a longitudinal 
band along its surface. The other loops 
of intestines usually preserve their nor- 
mal size until the end in contradistinc- 
tion to the bloated bowels. The findings 
in the mesenteric vessels are the same 
as those in the milder form of the affec- 
tion. 

The pulse becomes weaker one to two 
hours after the onset and rises to sixty 
beats per minute. Respiration and pulse 
become accelerated and forced (in bloat- 
ing of the large intestine the respiration i eae oe d 
is interfered with by the displaced dia- “tiomposis ever curve 
phragm. The temperature (Figs. 50-51) terie arteries. 
is normal at the onset; it rises soon, 
however, in consequence of the appearance of complications 
[peritonitis, general sepsis, enteritis]). With a gradually in- 
creasing frequency and weakness of the pulse, dyspnea and stu- 
por become more marked, muscular tremors make their appear- 
ance and are soon followed by death. 

In rare cases the severe type of the disease takes a pro- 
tracted course. If the circulatory disturbances persist for sev- 
eral days without reaching a very high degree, the absorption of 
intestinal gases will not be very much interfered with, and there 
is neither an abundant exudate, nor particularly active fermen- 
tation of the intestinal contents. Since the nutritive disturb- 
ances of the intestinal mucosa do not attain a very high degree, 
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a diffuse peritonitis does not develop, and complete paralysis 
of the bowel either appears very late or not at all. 

In eases of this kind restlessness may be observed, but 
rarely unnatural positions. The circumference of the abdomen 
is increased not at all or only very moderately. The intestinal 
sounds, which are at the onset very marked and of long duration, 
later on become less frequent without, however, ceasing entirely, 
therefore the expulsion of feces and gases is not entirely sup- 
pressed. The feces are sometimes hemorrhagic and fetid, and 
now and then intestinal gases are expelled sparingly. Rectal ex- 
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Fig. 51. Fever curve in obstruction of the mesenteric arteries. Fatal outcome. 
(Protracted course.) 


amination shows insignificant or moderate bloating, and in the 
further course occasionally the accumulation of more abundant 
masses of firm feces. Pulse, respiration and temperature show 
some deviation from the normal without, however, reaching 
anything like what is observed in the severe type and in eases 
with a rapid course (Fig. 51). It also may happen that the 
temperature rises considerably at the beginning, and that pulse 
and respiration become quite markedly accelerated, to decrease 
considerably later on (Figs. 50 and 51). The sensory functions 
are clouded, the appetite 1s suppressed or poor. 

The clinical picture lasts sometimes for several days, ex- 
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ceptionally over a week. Friedberger observed in one ease a 
duration of twenty-two days; Kremp one of twenty-one days; 
the authors saw in one of their cases a duration of sixteen days 
before the fatal termination. The protracted form may end in 
recovery or lead to death in consequence of enteritis, peritonitis 
or general sepsis. 

In some eases displacement of the intestines is seen in either 
one of the different types. In severe cases acute dilatation of 
the stomach or rupture of the intestines may occur. 


Course. The mild form of the disease lasts from a few 
quarters of an hour to several hours, rarely longer, never more 
than one day. The severe form has a duration of one to two 
days, not infrequently only several hours; rarely more than two 
days and exceptionally two to three weeks, in the latter case it 
is characterized by attacks of colic which come on after long 
intervals. Sometimes mild cases of short duration follow each 
other at such short intervals (socalled habitual, periodic, re- 
curring colic) that one may at first sight gain the impression 
that he is dealing with a single protracted attack. 

The mild form ends in recovery, provided that a displace- 
ment of intestines or enteritis have not occurred; but such com- 
plications are rare in the mild 
type; the severe type usually 
terminates fatally. However, 
even cases which lead to hem- 
orrhagic infarction may termi- 
nate in recovery, as has been 
shown by clinical observations 
in which a correct and reliable 
diagnosis has been made. 


Since obstruction of an anastomosis 
does not cause pain, death may occur 
after the first manifest attack of colic, 
namely, if an artery becomes thrombosed 


after its anastomosis has previously be- 
come obstructed. Thrombosis of a larger 
trunk may still more frequently lead to 


Fig. 52. Sediment of an intra-abdominal 
serous exudate in thrombosis of the mes- 
enteric arteries, a, white, b, red blood 


death during the first attack, corpuscles. 
If an attack of colic has occurred, there is always the dan- 
ger of recurrence with a final fatal termination. 


Diagnosis. The history of preceding similar attacks with- 
out any apparent cause, excites suspicion of the affection. For 
the mild form of the disease, the occasional attacks of unrest 
are suggestive, also the fact that the peristaltic movements are 
unusually brisk, this being confined to certain portions of the 
abdomen, and further the absence of constipation and of gen- 
eral symptoms. In the grave type the erstwhile lively intestinal 
sounds becomes less frequent; after some time, constipation usu- 
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ally develops; rectal examination reveals localized meteorism. 
Within one to three hours after onset of the affection, gradually 
increasing symptoms of general affection develop. If an ex- 
ploratory puncture of the abdominal cavity is made a yellowish 
or reddish fluid is usually obtained containing small particles of 
feces (Fig. 52), the punctured large intestine sometimes dis- 
charges a bloody, dirty red content, the feces voided in a nat- 
ural manner may exceptionally be hemorrhagic. The more pro- 
tracted cases are characterized by general symptoms of mod- 
erate severity, and careful general and rectal examination shows 
no other intestinal affection, such as stenosis, impaction or ob- 
turation. The presence of an aneurysm in a mesenteric artery 
cannot be used as a pathognomonic sign upon which to make a 
diagnosis, since horses with such aneurysms may suffer from 
other diseases associated with colic. Nor has the finding of ova 
of sclerostoma in the feces of horses which suffer from colic 
any diagnostic significance since such ova are found in the feces 
of perfectly healthy animals. 

Milder cases may be confounded with acute intestinal ca- 
tarrh or with socalled convulsive colic, and the differentiation 
may not always be absolutely positive. The occurrence of 
symptoms of restlessness after errors of diet, after exposure 
to cold, lively intestinal sounds being audible over the whole of 
the abdomen, fetid soft feces with poorly digested particles of 
food point to a catarrhal origin of the colicky pains. If such 
symptoms are not present, however, the differential diagnosis 
may present great difficulty. The grave forms of mesenteric 
thrombosis may be mistaken for torsion, volvulus, inecarcera- 
tion, or primary intestinal meteorism. The two former condi- 
tions may be excluded by rectal examination, aside from a dif- 
ference in anamnesis of the case, by frequently occurring, often 
continuous attacks of restlessness and by complete constipation, 
which usually supervenes very early. Primary bloating de- 
velops after the ingestion of easily fermenting food and is char- 
acterized by distension of all of the intestines. (Meteorismus 
universalis.) Without rectal examination, one may confound 
the affection with intestinal stenosis or fecal impaction. 


Treatment. Considering the nature of the disease, the ob- 
ject of treatment can only be the production of collateral blood 
circulation or the diminution or removal of the effects of the 
disturbed circulation. The establishment of a collateral circu- 
lation should be attempted by walking the animals and by the 
subcutaneous injection of camphor oil (every two to three hours 
20 to 50 gm. up to 250 gm. pro die). Caffeine (5 to 10 gm.). 
Occasionally the intravenous infusion of physiologic salt solu- 
tion is indicated. In view of the possibility of detaching por- 
tions of thrombi by increasing the velocity and pressure of cir- 
culation, and in view of the fact that a collateral circulation is 
easily established in the milder cases without any assistance 


449 Obstruction of the Mesenteric Arteries. - 


from without, this procedure ought to be reserved for the grave 
cases, In which an additional embolism is a lesser evil than a 
continuous grave circulatory disturbance. Venesection with 
bloodletting which is in great favor with French veterinarians 
can only do harm, since it leads to a decrease of blood pressure. 

Subcutaneous injections of morphine (0.4-0.5 gm.) or rectal 
injections of chloral hydrate (25-50 gm.) appear indicated in 
all forms of the disease, first in order to relieve abdominal pain, 
and second in order to suppress violent peristalsis, to prevent 
the possible occurrence of intestinal displacement or of rupture 
of the bowel. Breton recommends in colicky pains intraperi- 
toneal injection of chloral hydrate 25 to 30 gm. in ten parts of 
sterile physiologic salt solution, but this procedure can be dis- 
pensed with and indeed it appears quite objectionable. 

In the mild form one should abstain from the administra- 
tion of any other drugs except narcotics. In the grave form 
puncture of the bowels should be made as early as possible. 

Laxatives are useless and may be positively harmful. Mild 
laxatives may possibly be given during the period of recovery. 


Resection of a portion of intestine and suturing of the severed 
healthy ends may be tried in disease of shorter portions of the small in- 
testine. In disease of the large intestines this attempt is absolutely un- 
promising. 


Prophylaxis. In order to prevent the ingestion of the 
larvee of sclerostoma horses should be prevented from drinking 
dirty water from pools or marshes, and they should be kept 
away from wet and marshy pastures. During stable-feeding 
care must be taken so that the drinking water is pure and free 
from contamination with offal and feces. Sometimes water has 
to be made safe by filtering or boiling. Mickley has succeeded in 
the Beberbeck stud, where formerly many foals succumbed to 
the disease, in eradicating it entirely since 1899 by the interposi- 
tion of filtering boxes into the system of pipes of the water 
works. In studs or in large stables where many horses are 
kept and where sclerostoma infection is frequent, all animals 
should be examined according to the suggestion of Al- 
brecht for the presence of sclerostoma and those found 
affected should be separated and kept away from the 
common pastures or exercise ground until free from parasites. 
Removal of the manure and frequent changes of the bedding 
straw are also indicated since the floor and the walls of the 
stables where horses are kept frequently come in contact with 
their feces and since they therefore become contaminated with 
sclerostomata and their larve, they ought to be carefully cleaned 
and disinfected from time to time. Marshy rough feed from 
marshy pastures should not be fed to horses. French veteri- 
narians consider alfalfa and clover hay as dangerous in this 
respect. | 

Whether the intravenous injection of atoxyl (100 gm. of a 
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3% solution), recommended by Dorn, is indeed valuable in 
eradicating sclerostomiasis in horses, has not yet been conclu- 
sively demonstrated. 


Literature. Adelmann, Das Aneurysma verminosum equi, ete., Diss. Giessen, 
1908 (Lit.).—Albrecht, Z. f. Vk., 1909, 161.—Berg, Z. f. Vk., 1907, 21.—Bollinger, 
Die Kolik der Pferde und das Wurmaneurysma der Eingeweidearterien, cv STOm Claate)) 
—Friedberger, D. Z. f. Tm., 1889, XIV, 215.—Glage, Z. f. Infkrkh., 1905, I, 341.— 
Knoll, B. t. W., 1908, 529. — Koch, O. M., 1902, 535, —Kremp, Lh sab Vk., 1908, 65.— 
Leibenger, W. f, Tk., 1907, 624, —Magnin, Rev. gén., 1906, VII, 529, —Marek, 
Ai Dk. 1907; RXea 1 225 (Coit) 8 ADE Ya, Se, Chirurgie, 1907, XC, "174,—Mickley, 
AreE, Tk., 1905, XXXI, 500.—Poppel, 1D Sete, 1897, "123. Wall, Die Kolik d. 
Pferdes, 1908. (See also Lit. on Palisade Worms). Barthel, Th ie "Vk. 1911, 447 
ape. latin Acts Dike. 1910; XXXVI, 106 (literature) —Puel, Rev. vét., 
1911, 670 


Thrombosis of the arteria coeliaca. Thrombosis of the arteria 
celiaca (see page 427), which is extremely rare, like thrombosis of the 
anterior mesenteric artery, does not usually produce any disturb- 
ances in general health. A case described by Friedberger (Z. f. pr. 
Vet.-Wiss. 1875, 258) shows, however, that such a thrombosis may 
also cause symptoms of disease. The celiac artery in the case referred 
_to contained two half cylindrical thrombi 17 and 25 mm. wide, the cen- 
tral end of the thicker thrombus was free in the trunk of the art. 
celiaca. After motion the horse presented symptoms of severe colic 
and from time to time made peculiar noises such as are heard when 
horses are vomiting; it was also attacked at times by tonic convulsions. 
These attacks could be produced at will whenever the animal was made 
to move. Eleven days after the last attack the animal was killed and 
the postmortem examination showed a brown red discoloration of the 
gastric mucosa at the pyloric portion and signs of older hemorrhages 
in it, strong injection of blood vessels of the submucosa and hyperemia 
and hemorrhages in the first portion of the duodenum. The symptoms 
observed during the disease of the animal were believed to be due to a 
simultaneous aneurysm of the abdominal aorta, causing hyperemia of 
the brain or an accumulation of carbon-dioxide in the central nervous 
system; however, the symptoms were so similar to those observed by 
Marek on experiment dogs after ligation or obstruction of the art. 
cceliaca or some of its branches, that they may easily be associated with 
thrombosis of the celiac artery as it existed in this horse. 


Thrombosis of Mesenteric Veins. Thrombosis of branches of the 
portal vein or of this vein itself has repeatedly been seen in domestic 
animals. Thrombosis of the portal vein is not uncommon in cattle and 
is caused by pressure of tuberculous masses or it may be due to injury 
by foreign bodies. Gohre and Spann have likewise observed thrombosis 
of the portal vein in cattle. Goubeaux, Collin, Mollereau, Cabaret, Kitt, 
Gratia have seen thrombos's of the portal vein of the horse ; Connochie, 
a thrombosis of the anter.or mesenteric vein; Siedamgrotzky, a throm- 
bosis of both veins of the colon; in a case of Barrier there was com- 
pression of the portal vein by a carcinoma of the stomach. The authors 
saw a case in a dog where the large veins of the mesentery were com- 
pressed by a tumor of the mesentery. Thrombosis of the mesenteric 
veins is not rare in deeper inflammations or ulcerations in the intestines 
(Kitt) and it is possible that coagulation of the blood in the veins may 
occasionally be caused by thrombosis of the mesenteric arteries. 

Symptoms of disease are produced only by thrombosis or compres- 
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sion of the larger venous trunks, while thrombosis of smaller individual 
branches, or an incomplete closure of larger veins, remains unrecognized. 
The mesenteric veins show anatomical conditions similar to those of the 
mesenteric arteries, but they are much more easily dilated, hence the 
conditions for establishing a collateral circulation in thrombosis of the 
portal vein are quite favorable. Siedamgrotzky, Mollereau and Con- 
nochie saw attacks of colic in the horse, Gohre in cattle; the attacks 
extended over a period of three weeks in Siedamgrotzky’s case. Cattle 
show under these circumstances signs of a grave indigestion in addition 
or to the exclusion of other symptoms (Goéhre, Spann). The authors 
have seen diarrhea and hemorrhages from the intestines in a dog due to 
compression of several veins of the small intestines. 

Postmortem examination either shows abdominal ascites or a hem- 
orrhagic infiltration of the intestinal wall. Compression of the trunk 
of the portal vein not infrequently causes chronic interstitial hepatitis. 


Literature. Barrier, Bull., 1906, 283.—Connochiec, D. t. W., 1898, 417.—(Re- 
view.)—Gohre, S. B., 1906, 72.—Gratia, Ann., 1906, 489.—Siedamgrotzky, 8. B., 
1876, 30.—Spann, W. f. Tk., 1906, 185.—Kohn, T. Z., 1912, 34. 


24, Internal Strangulation of the Intestine. Incarceratio et 
strangulatio intestini. 


(Darmeinklemmung, Darmverschnirung, Darmeinschniirung 
[German ].) 


Internal strangulation of the intestines consists in a rapid 
closure of the lumen of the intestine by pressure from some 
body situated outside of the bowels, so that the strangulated or 
incarcerated portion of the intestine at once shows signs of stag- 


nation of the blood. 


Occurrence. Horses are more frequently affected by in- 
ternal strangulation than other domestic animals with the ex- 
ception of oxen in some regions where they suffer frequently 
from socalled ‘‘spermatic duct strangulation’’ (see below under 
‘‘Etiology’’). Of the cases of colic in horses about 1 to 1.5 
per cent are due to internal intestinal strangulation and of the 
fatal cases of colic about 5 to 13 per cent. Aside from the cases 
in oxen referred to above this form of displacement of the 
intestines is rare in cattle and other domestic animals. 


Statistics of the Prussian army for the years 1892-1908 show that of 71,532 cases 
of colic among horses 1,069 cases (1.48%) were due to internal strangulation, and 
among these postmortem examination showed 304 (0.42%) to be diaphragmatic 
hernia; 234 (33%) displacements through the foramen of Winslow; and during 
1892-1906 there occurred 218 cases (0.85%) of strangulation through clefts in the 
mesentery; 263 cases (0.43%) of strangulation by ligaments, pediculated tumors, 
ete. Among 8,426 cases of death from colic, 12.7% were due to internal strangu- 
lation. 

In the Berlin Clinic there were, among 8,686 cases of colic which occurred from 
1897-1907 ninety-three cases (1.1%) of internal strangulation, and among these ~ 
thirty-four cases (0.39%) of strangulation in clefts or internal hernia; thirty-nine 
eases (0.45%) of strangulation by ligaments, etc.; seventeen cases (0. 2%) of dis- 
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placement through the foramen of Winslow. Among 1,408 horses dead from colic, 
6.6% had suffered from internal strangulation. 

The statistics of 1889-1894 and 1!96-1908 of the Dresden Clinic show among 
3,336 cases of colic, thirty-two cases (0.9%) of internal strangulation; among these 
four (0.12%) of diaphragmatic hernia; twenty-three (0.69%) of strangulation by 
ligaments, clefts, etc.; five (0.15%) of displacement through the foramen of Wins- 
low. Among 500 horses dead from colic, 6.4% died of internal strangulation. ' 

In the Budapest Clinic there were seen from 1900 to 1909 among 5,487 cases 
of colic, fifty (0.9%) due to internal strangulation. Among 725 horses dead from 
colic, 6.9% were due to internal strangulation. 

From the above data it appears that internal strangulation is comparatively 
frequent among cavalry horses and that among these cases those due to hernia of 
the diaphragm, to displacement into the foramen of Winslow and into clefts formed 
previously to the strangulation, are more common than they are among other horses. 


Etiology. The intestines may become strangulated by vari- 
ous strands and bands present in the abdominal cavity. In 
this respect are to be mentioned congenital diverticula of the 
ileum (Meckels diverticula) ; exceptionally also acquired diver- 
ticula of the intestines (Kitt); the ligament between kidney and 
spleen (Marek, Forssell), the spleno-gastric ligament, the falci- 
form ligament of the liver (Blanc), the urachus, the small omen- 
tum (Dupuy) ; pediculated neoplasms (generally lipomata) aris- 
ing from the abdominal wall or the mesentery, possibly also 
from other abdominal organs, or exceptionally pediculated lobes 
of the liver (Pécus) ; in horses also exceptionally a stump of the 
spermatic cord, which has slipped back into the abdominal 
cavity, or the spermatic cord of an undescended testicle (Gut- 
brod); the larger omentum adherent to the anterior abdominal 
wall and twisted into a cord, sometimes the anterior mesentery 
itself (an a case of Dupuy and one of Prince, the cecum became 
strangulated); finally postperitonitic connective tissue bands 
with one free end or with ends connecting various abdominal or- 
gans. Cysticercus tenuicollis caused strangulation of the duo- 
denum in a hog (Spathe). 

In other cases internal strangulation is brought about by 
portions of the intestines getting into congenital or acquired 
openings of the mesentery or of the omentum, or into torn and 
partially detached portions of the peritoneum or into a cleft be- 
tween separated muscles (Roy). Some of the above mentioned 
ligaments may also tear and in this manner produce intestinal 
strangulation. 

In a similar manner there develops in oxen or young cas- 
trated cattle, what is called internal hernia (Strangulatio 
ducto-spermatica) a condition studied by a number of veteri- 
narians, recently especially by Walch. This form of strangu- 
lation occurs only after castration with twisting or rather tear- 
ing off of the testicle, especially if the animals are castrated 
during the first weeks of life. Walch has also shown experi- 
mentally, that in such cases the reduplication of the peritoneum 
(pouch of Douglas) attached to the spermatic cord between the 
internal opening and the seminal vesicles, usually tears, so that 
loops of intestines slip into the opening so made, either imme- 
diately or later on. In other cases the stump of the spermatic 
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cord retracts after tearing off its peritoneal covering, and gets 
from the spermatic canal into the abdominal cavity, or the 
spermatic cord is torn in its abdominal portion. In either case 
the remnants of the cord will either float as a free stump in 
the abdominal cavity or it will become adherent to the perito- 
neum and form a cleft. Since castration is performed accord- 
ing to different methods in various places, the affection only 
occurs in such regions where castration is performed as above 
described. Walch found this abnormality of the spermatic 
cord without strangulation in oxen in 60 to 70% of the slaugh- 
tered animals. Tearing of the fibrous tunic of the external 
inguinal ring by a strong pull can also be detrimental if the 
spermatic cord is severed transversely, and if the testicle and 
vessels are then pulled off. A case of strangulatio ducto-sper- 
matica in a horse has been described by Janson; in this case 
the pouch of Douglas had likewise been torn. Metzger and 
Strauss have exceptionally seen the affection in sheep. Tear- 
ing of the reduplication of the peritoneum in sheep and in 
other animals is rare, since this fold of peritoneum is more re- 
sistant and smaller than in cattle. 

Socalled internal-hernia will lead to intestinal strangula- 
tion, either from the start or later on. Diaphragmatic hernia 
occurs particularly in the horse, more rarely in cattle and dogs. 
It is either congenital or formed during extrauterine life, the 
diaphragm rupturing in consequence of too great, sudden intra- 
abdominal pressure, or the accident may occasionally be due 
to dilatation of the stomach or to bloating. Such ruptures are 
most common in horses which have to jump (hence they are 
most frequently found in army horses). Displacement of the 
intestines into the foramen of Winslow occurs exclusively in 
the horse and the intestine then gets between the layers of the 
great omentum (enterocele omentalis). Johnk observed a case 
of this form of displacement of the intestine, but what Lucet & 
Bru have described as an enterocele omentalis in cattle, was, 
according to Mathis, only a strangulation into a tear of the 
omentum. 


Incarceration of external hernia, which is a surgical lesion, leads to the same 
local symptoms and to the same clinical picture as internal strangulation. 


Among the enumerated causative factors are some (incar- 
ceration in narrow clefts) which are able to cause strangula- 
tion at once, but additional predisposing causes are, as a rule, 
necessary to bring this condition about. <A. slight filling of 
intestines enables loops to slip into a preformed opening: 
in this condition the intestines can also easily change their posi- 
tion, and openings usually covered by the large intestine (fora- 
men of Winslow, tears in the lower portion of the diaphragm) 
can now become accessible to the small intestines. Active per- 
istalsis, whether it be due to external or internal cooling, ca- 
tarrhal affections, embolism, etc., strong action of the abdominal 
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press (pulling of a great weight, galloping, jumping, walking 
uphill, efforts, rolling, falls, being run over), favor the displace. 
ment of loops of intestines into a cleft during energetic move- 
ments of the body, or pediculated formations or bands which are 
free at one end may in rolling become twisted around loops of 
intestines. Under similar conditions strangulation is produced 
by the spleno-nephritic ligament, a variety of strangulation 
which is not rare. (In five cases observed by the authors the 
left portion of the colon was always strangulated.) 

The jejunum, which is most motile and most slender, is 
strangulated most frequently; other portions of the intestines 
are less commonly affected in this manner. 


Pathogenesis. If the opening into which a portion of in- 
testines has become displaced is narrow compared with the 
caliber of this part of the bowel, or if a band-like body has been 
twisted around the intestines, the intestinal wall and its mesen- 
tery are compressed to a certain degree and the lumen becomes 
closed. In other cases the pressure becomes effective only if 
the other additional factors mentioned above have caused fur- 
ther portions of intestines and mesentery to become displaced, 
or after the portion of the intestine that was first displaced has 
become bloated in consequence of kinking. or has become swollen 
in consequence of venous (passive) congestion. 

The outflow of venous blood from the affected intestine and 
its mesentery is interfered with in proportion to the pressure 
exerted, while the thick-walled arteries with their high internal 
pressure keep on pumping blood into the tissues, possibly in a 
somewhat decreased amount. Hence, stagnation of blood 
(stasis) soon occurs in the incarcerated portion of intestines 
and also, owing to an increase in venous pressure, a diminution 
of the velocity of the entire blood current with all the conse- 
quences which have been discussed in detail under the head of 
thrombosis of the mesenteric arteries (see page 430). At the 
place of strangulation the compression produces an anemic ring. 

The rapidly increasing stasis, and the overloading with ecar- 
bon-dioxide due to it, excite strong, frequent and occasionally 
convulsive contractions in the strangulated portion of intes- 
tines, causing colicky pains. The frequency and the intensity 
of these convulsive contractions may be the greater, the longer 
is the portion of intestine which is strangulated. A. stronger 
pressure, which, however, does not completely shut off the arte- 
rial blood supply, clearly causes a considerable overloading of 
the blood of the affected portion with carbon-dioxide, and causes 
stronger contractions. Everything else being equal, strangula- 
tion of the small intestines which are rich in nerves causes 
more intense abdominal pain than strangulation of other por- 
tions. 

Strong contractions may cause the entrance of more loops 
through the place of strangulation by suction or traction if the 
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part situated towards the anus becomes distended, so that it 
pulls on the part situated more towards the stomach (Wilms). 
Throwing down or rolling with suddenly increasing abdominal 
pressure may, on the other hand, force more loops of intestines 
through the place of strangulation by pressure from behind 
(Kertész). 

The strangulated portion of bowel, which is filled with in- 
testinal contents mixed with extravasated blood, will soon be- 
come bloated, because the gases can neither be removed towards 
the stomach nor towards the anus, nor can they be absorbed by 
the blood. Peristalsis and pain finally cease in the strangulated 
portion after it has been dilated ad maximum and after edem- 
atous infiltration has occurred. Peristalsis of the portions 
situated between the strangulation and the anus cease almost 
at once or shortly after the strangulation occurred. Contrac- 
tions persist for a long time in the portions situated anteriorly 
to the point of strangulation, and some may later become con- 
vulsive and cause pain; the latter is, however, not very severe, 
as shown by the experiments of the authors. Peristalsis in the 
last mentioned portion of the bowel decreases as the intestinal 
contents undergo a more and more active fermentation, and 
finally they lkewise cease. 

The gradually increasing swelling of the intestinal wall and 
of the mesentery, and the involvement of more loops of intes- 
tines produce increased pressure upon the sensory nerves that 
are caught in the place of strangulation; this causes a continu- 
ous, but not severe pain, as experiments on horses show; the lat- 
ter may even be entirely absent where the strangulation is not 
too severe. In the further course continuous pain, which increases 
on pressure, is also caused by peritonitis which develops. The 
general symptoms are similar in origin and character to those 
encountered in thrombosis of the mesenteric arteries (see page 
436); however, they vary in different species of animals as to 
their appearance, according to variability in susceptibility to 
microorganisms and their toxins. The shorter the strangulated 
portion of intestine and the less firm the strangulation, the later 
and the less severely will these general symptoms appear. 


Anatomical Changes. The strangulated portion of intes- 
tine appears, as a rule, dark to blackish red, distended and 
tense, the wall thickened by serous-hemorrhagic infiltration, 
friable, the intestinal lumen filled with a thin fluid, fetid, hemor- 
rhagic mass, the mucosa blackish red, on the surface dirty yel- 
lowish, smeary. The site of the strangulation is indicated by a 
pale yellowish strip; sometimes the strangulated portion shows 
several segments, separated from each other by pale rings with 
alternating reddened portions (gradual entrance of the strangu- 
lated portion in sections). Aside from strangulation a circum- 
scribed or diffuse peritonitis, and perhaps intestinal rupture 
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may be found. The peritoneal cavity contains a yellowish or 
reddish serous exudate, frequently mixed with shreds of fibrin. 


Symptoms. In horses, sudden, rarely gradually developing 
symptoms of violent abdominal pain are observed; in some 
eases the animals previously show the symptoms of stenosis 
of the intestine. Usually the animals throw themselves down 
recklessly, roll, kick with their feet, and their restlessness may 
even assume the character of a maniacal excitement. Later. 


Fig. 53. Fecal accumulation in and strangulation of the small bowel in a horse. 
(Oblique section of the abdominal cavity, above through the 8d lumbar vertebra; 
below through the ileum. ns left kidney; J loop of jejunum; Cm loops of the small 
colon; Csd left upper, and Csv left lower colon; D duodenum; Co cecum; Ve opening 
of the ileum into the cecum; J/ ileum; Cdv right lower colon; Lip pediculated lipoma, 
the pediculum of which has strangulated a loop of the jejunum. 

4 ke 
they avoid reckless throwing; they lie down, but do so carefully, 
or they stand still, probably in consequence of the development 
of peritonitis, which causes pain. Rarely do the animals behave 
quietly and with care from the start, and do not throw them- 
selves down, and in such cases one might think of a stronger 


constriction of intestinal and mesenteric nerves at the place of 
Vol. 2—29 
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strangulation. Sometimes a reckless behavior persists until the 
end. Stretching, lying down on one side, squatting dog fashion 
on the haunches, kneeling, lying on the back are observed fre- 
quently; these positions have, however, no particular signifi- 
eance. The restlessness may be almost absolutely continuous, 
so that the patients are still hardly a moment, either in 
standing or in the recumbent posture, or the restlessness comes 
on in short attacks; this depends upon the intervals at which 
the convulsive intestinal contractions occur. In strangulation 
of the rectum or small colon, strong pressing down is seen oc- 
casionally. The expression of the face betrays distressing pain 
the same as in intestinal displacements in general. 

The abdominal circumference is rarely increased, and if at 
all only moderately so. Intestinal sounds may be increased for 
some time in strangulation of the rectum or small colon; in 
other cases they soon 
become less frequent 
and are eventually 
suppressed. 

Defecation ceases 
at once or soon; in 
exceptional cases, 
when the strangula- 
tion is not complete, 
there may be only re- 
tarded defecation in 
the further course of 
the disease. 

Rectal examina- 
tion shows that the 
rectum is empty and 
frequently the 
strangulation of some 
parts of the intes- 
tines, its seat and its 
: origin, can be ascer- 

ansetch s , tained. In strangula- 
Bast pet ee ae ee eee ot Shor of the ia eetee 
hand meets an imped- 

iment and it is frequently impossible to pass even one finger. The 
wall of the intestine is folded in front of the obstruction and is 
tender; if it is possible to press the finger through the impedi- 
ment this is found coated with a dirty, reddish, fetid fluid. In 
strangulation of any other portion of the intestines one ean 
ascertain that there is somewhere a much bloated intestinal por- 
tion which decreases in one place to.a folded string; here the 
tissues are tender and surrounded by a tense ring. Sometimes 
one finds pediculated tumor-like formations, and occasionally it 
is even possible to determine the direction in which the constrict- 
ing band or the pediculated body has become wound around the 
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bowel. If the place of strangulation is in the anterior portion of 
the abdomen, which cannot be reached by the hand, it is possible 
at most to demonstrate circumscribed bloating and tenderness 
of certain portions of the intestines, or the examination may at 
first be perfectly negative while later on a gradually increasing 
bloating of moderate degree will be noticed of the parts situated 
in front of the strangulation towards the stomach. 


In strangulation of the intestines by the nephro-splenic ligament, one can ascer- 
tain that the spleen is not in contact with the left abdominal wall as usual, and its 
base has been displaced far downward, approximately to the middle of the left 
abdominal wall, while the ligament has been drawn out to a cord 15-20 em. long. 
In the ring which is not closed entirely and is formed by the nephro-splenic ligament, 
the free upper end of the bare of the spleen, which is usually horizontal, by the left 
kidney and the left abdominal wall, one finds the left portion of the colon suspended 
on the nephro-splenic ligament; the upper left loop of the colon usually rests 
directly upon the ligament and appears strangulated, while the lower left loop 
which is now directed upward and to the left is not compressed or very little. The 
posterior half of the bloated left portion of the colon runs backward and down- 
ward in a curve, and the upper loop is more or less situated in front of the lower 
loop. If at the same time the pelvic flexure is directed forward and somewhat 
laterally, the bands of the lower portions present a spiral course. Strangulation of 
loops of small intestines, which the authors have seen occasionally in other forms 
of colic, was never found in this affection. 

According to Larsen the presence of some tense loops of small intestines in 
the region of the right flank, directly at the abdominal wall, points to displacement 
of the small intestine through the foramen of Winslow; this was also found in a 
case of Forssell. The authors have had similar findings in displacement of the small 
intestines, due to dilatation of the stomach. 


In diaphragmatic hernia respiration is difficult from the 
start on walking downhill, and in certain positions on the side. 
Over the posterior and lower portions of the thorax one finds 
tympanitic and often metallic sounds, which frequently change in 
pitch. Soon there appear symptoms pointing to acute pleuritis 
(tenderness on pressure upon the intercostal spaces, friction 
sounds), or to accumulation of blood in the pleural cavity. In 
diaphragmatic hernia of the left side the heart may become dis- 
placed by prolapsed loops of intestines and the apex beat may 
disappear. 


A peculiar type of dyspnea was seen in a horse where a recent extensive rupture 
of the diaphragm gave rise to a prolapse of the small intestines and the stomach. 
In spite of marked and rapid excursions of the ribs a passive drawing in of the 
intercostal spaces did not occur, but, on the contrary, a strong inspiratory drawing 
in of the espigastrium, the flanks and the region of the loins. The cause of this 
form of dyspnea was found in the large extent of the rupture of the diaphragm; 
during each inspiration a part of the small intestine was drawn through the open- 
ing of the diaphragm into the thorax and the intraabdominal pressure was diminished 
in consequence. 


In strangulation of the small intestine acute dilatation of 
the stomach (see page 323) is frequently seen later on. 

The behavior of the pulse, sensorium, temperature and 
respiration are similar to what is seen in grave forms of em- 
bolism and thrombosis (see page 438); the pulse rises after a 
few quarters of an hour, or at least after a few hours, to above 
sixty per minute, and as it grows faster it grows weaker, the 
sensorium becomes clouded, respiration difficult and the temper- 
ature rises. 
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In strangulation of a very short piece of intestine, it may 
occur, however, that acceleration of the pulse and elevation of 
temperature takes place very slowly and does not reach a high 
degree. In a horse where a piece of small intestine 30 em. long 
became strangulated by a pediculated lipoma, the pulse was 
only 56 after 13 hours and the temperature 38.6%, yet, when a 
laparotomy was made 2 hours later, fetid fluid was found in the 
free abdominal cavity and necrosis of the intestinal wall. 

The clinical picture in cattle is also characterized by 
marked symptoms of colic. The animals kick with their hind 
legs and push against the abdomen with their horns; they shake 
their heads, look around towards the abdomen, lie down, soon 
get up again, trip restlessly from place to place and sometimes 
step into the crib. The gait is sometimes stiff, because the right 
hind foot is not placed sufficiently forward.. The restlessness 
ceases after several, usually after 6 to 12 hours; it may, there- 
fore, happen that, if the attack occurred in the evening, it is over 
the next morning, and that only the condition of the bedding 
straw shows that the animal has been restless during the night 
(Walch). Symptoms of restlessness are absent during the fur- 
ther course, and with the deterioration of the general condition 
one observes only groaning and slight restlessness at longer 
intervals, due to the peritonitis which has developed. Perspir- 
ation is frequent at the onset of the disease. 

The circumference of the abdomen is at first not changed; 
later on moderate bloating occurs, due to moderate dilatation 
of the portions of intestines nearer to the stomach, and also on 
account of secondary bloating in the rumen. The intestinal 
sounds are suppressed and cease entirely later on; sudden pres- 
sure on the right half of the abdomen later produces splashing 
sounds and pressure upon the abdominal wall, especially on the 
right flank, often produces symptoms of pain. After restless- 
ness has set in the feces are voided for a short time, for a few 
hours at the utmost, and afterwards complete constipation 
supervenes; perhaps very little fecal matter or some mucus may 
be expelled with great efforts. 

Rectal examination, which, according to Walch, is best 
made on the standing animal, will always (Walch) reveal the 
spermatic-duct type of strangulation (strangulatio ducto-sper- 
matica), and frequently also the other types. The rectum is 
found empty. In strangulation of the spermatic duct type, one 
finds a tumor, the size of a fist up tothe size of a child’s head, 
occasionally:as big as an adult human head, in the neighbor- 
hood of the internal inguinal ring, as a rule on the right, 
very rarely on the left side. The tumor is composed of 
tense dilated intestinal loops and is adherent at one point to 
the abdominal wall, where one can feel a tense cord. If the re- 
tracted spermatic cord has become wound around the intestines, 
the tumor is more motile and is nearer to the median line or 
in the middle of the anterior margin of the pelvis; in this case 
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one can also feel the strangulating cord. In strangulations of 
other types the findings in cattle are the same as they are in 
horses. In a ease of incarceration of the small intestine, Johnk 
palpated with the hand introduced into the terminal loop of the 
eolon, finding a painful tumor, rounded and as large as a fist, 
which was movable with the colon. 

In spite of the fact that the animal has subsequently quieted 
down, the sensorium becomes clouded. There is complete lack 
of appetite and great weakness, so that the animals are no 
longer able to get up. 

The pulse early becomes rapid and weak, and it rises to 
120 to 1380 per minute; simultaneously with this acceleration, 
the peripheral portions of the body become cool, the visible 
mucosa, which is at first reddened, becomes pale. The respira- 
tion is accelerated from the start and becomes more difficult. 
The elevation of temperature which sets in later, announces 
the development of peritonitis or of general infection. 

Dogs become depressed, they lie around a good deal, some- 
times they cry out, groan, whine, constantly change their place, 
sometimes look around towards the abdomen, get up suddenly, 
roll, stretch their extremities stiffly, or remain for a long time 
resting on their abdomen. They frequently exhibit an irritable 
temper. Gagging or obstinate vomiting are seen frequently. 
Constipation is complete from the start. 

The abdominal circumference is at first normal, it may 
become larger in the further course; the abdominal walls are 
tense, and strong pressure at certain points excites pain. In 
palpation of the abdomen, which must be made under a shght 
narcosis if there is great tension, one can feel somewhere in the 
abdominal cavity, distended painful loops of intestines; some- 
times the strangulation can be mapped out as a firm, stretched 
painful mass. 

The restlessness, which is not very great, decreases within 
che next hours, but the deterioration of the condition is shown 
by increasing depression, weakness, elevation of temperature, 
a weak and rapid pulse, continued obstinate vomiting and con- 
stipation. As in serious diseases of dogs in general, one may 
in this case observe a lowering instead of an elevation of tem- 
perature. 

In a dog with a recent, not incarcerated diaphragmatic 
hernia, Steinberg noted severe dyspnea which diminished when 
the fore part of the body was placed high, but was increased 
very much when the posterior part was raised. The dyspnea 
disappeared when the thoracic wall had been fixed by cloths 
wound firmly around the chest and the fore part of the body 
had been raised; but it returned six weeks later when the 
dog happened to be held fast. by the tail and made energetic 
efforts to free himself. 

In hogs Spithe described a clinical picture in intestinal 
strangulation similar to that observed in dogs. 
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Course. The disease is characterized in all species of ani- 
mals by a sudden onset; sometimes it follows upon a manifest 
predisposing cause, which is preceded in infrequent cases by 
the symptoms of intestinal stenosis. Pain is either intense from 
the very onset or it may increase gradually, but rapidly; this 
depends upon whether the strangulation has been produced sud- 
denly or has become complete only after some time. Severe pain 
persists as long as the incarcerated intestines retain their power 
to contract; according to variability in the degree of strangu- 
lation this may last from a few hours to one day. Later on the 
animals become apparently perfectly quiet or only occasionally 
exhibit some signs of abdominal pains which are caused by 
contractions of the intestines situated between the place of 
strangulation and the stomach, or by peritonitis which has set 
in in the meantime. 

If the animals are left to themselves they soon perish in 
consequence of rupture of the intestines, general sepsis or in- 
toxication. Horses usually, dogs frequently, succumb during the 
first day while cattle remain alive for two to six days (Walch). 

The possibility in the beginning of the affection of a spon- 
taneous reduction of the strangulated portion of intestines must 
be admitted in exceptional cases. 


Diagnosis. Internal strangulation of the intestine can be 
diagnosticated with certainty only if rectal examination or pal- 
pation of the abdomen furnish a positive result; all other symp- 
toms can at best furnish a more or less well founded suspicion. 
If there is good ground for a strong suspicion an exploratory 
laparotomy should be made in cattle and in dogs, occasionally 
also in other animals; this enables us to determine, by the aid 
of the hand which is introduced through the laparotomy incis- 
ion, the seat and origin of an existing strangulation. In steers 
less than 9 to 10 months old, where a rectal examination cannot 
be made, an exploratory laparotomy should be made in all cases 
when sudden symptoms of colic-have come on with constipation, 
and where treatment during a period of twelve hours has not 
brought about any improvement (Hoffmann). If there are 
symptoms pointing to obstruction of the intestines and one 
hears over the posterior, lower parts of one side of the thorax 
tympanitic or possibly metallic percussion sounds which are 
variable in pitch and intensity, if quite intense intestinal sounds 
are audible in this region, and if symptoms of beginning pleu- 
ritis or hemothorax appear soon, then a diagnosis of inear- 
cerated diaphragmatic hernia appears safe, especially after an 
exploratory puncture of the thorax has furnished hemorrhagic 
intestinal contents. Aside from strangulation, circumscribed 
intestinal meteorism is encountered also in torsion of 
the intestine, in the grave form of thrombosis, in acute 
dilatation of the stomach, hence this can only be utilized 
as a suggestive symptom in connection with other symp- 
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toms, and with certain circumstantial evidence in those cases 
where the exact site of the incarceration cannot be felt or other- 
wise ascertained directly. However, if dealing with a strong 
meteorism localized to a few loops of intestines, one is seldom 
in error in thinking of intestinal strangulation, torsion or vol- 
vulus. The clear, yellowish or slightly reddish serous fluid, 
which is at first obtained by exploratory puncture of the ab- 
dominal cavity, is found in internal strangulation, torsion, in- 
vagination, and in the graver forms of thrombosis of the mesen- 
teric arteries. 

Acute primary dilatation of the stomach of the horse can 
be excluded with certainty, in the majority of cases, by anam- 
nestic data, such as early difficulty in respiration, absence of 
early and marked disturbances of defecation and rapid improve- 
ment, and definite recovery after the proper use of the stomach 
tube. Torsion, volvulus and invagination can only be differenti- 
ated from internal strangulation by the findings on rectal exami- 
nation. It is not of very great importance if it is impossible 
to differentiate the various forms of intestinal displacement, 
since the treatment is the same in all three forms. Incarcerated 
external hernia may be recognized on the basis of the symptoms 
of closure of the intestines in connection with the local signs; 
hence an examination of the inguinal ring and of the scrotum 
should always be made whenever there are colicky pains, par- 
ticularly in stallions. Changes of position and internal strangu- 
lation may be confounded with those types of intestinal obtu- 
ration (impaction) which cause almost continual pain and ten- 
derness upon pressure in well defined places of the abdominal 
eavity (see page 416). Similar symptoms have occasionally 
been observed in cattle in obturation of the bowel by blood 
ecoagula. Aside from the result of rectal exploration, the con- 
tinuous absence of general symptoms and anamnestic points 
frequently furnish sufficient diagnostic data. Obstruction of 
the urethra by calculi in male cattle is distinguished from in- 
testinal strangulation by the following features: Urination 
ceases in obstruction of the urethra, but not the defecation 
which goes on undisturbed, the patients exhibit peculiar pulsat- 
ing motions of the urethra in the region of the intestines, rectal 
exploration in the inguinal regions is negative and one can only 
feel the urinary bladder in the shape of a flat cylindrical, thick 
tumor, lying exactly in the median line. In exceptional cases 
torsion of a eryptorchitic testicle might cause difficulties in 
diagnosis, if it produces colicky unrest, as happened in the case 
of a horse; on rectal examinaticn, the cord with its eryptorchitic 
testicle was felt above the inner inguinal ring; it was changed 
into a thick, firm, painful rope, with spiral form. Joehnk ob- 
served a case of torsion of the testicle in a hog and one in a 
young bull, and in both symptoms of unrest were absent. 


Prognosis. The prognosis is unfavorable if rectal or oper- 


456 Internal Strangulation of the Intestine. 


ative correction of the intestinal strangulation can, for some 
reason or other, not be accomplished, because spontaneous re- 
covery occurs only very exceptionally if at all, and medicinal 
treatment has no influence whatever upon the affection. The 
operative procedure is determined preferably by the species of 
the patient, also by the duration of the train of symptoms, the 
general condition of the animal, the condition of the constrict- 
ing body, and by the question whether reposition can be ac- 
complished per rectum or only by a laparotomy. The prognosis 
is most favorable in cattle, even in such cases where a laparot- 
omy is necessary. (Hoffmann observed losses only in 5% out 
of 185 cases.) 

Dogs likewise stand the operation of laparotomy well. The 
presence of a secondary peritonitis or of grave disturbances of 
the general condition very much diminish the chances of oper- 
ative procedure, and these are abolished completely if symp- 
toms of collapse (unconsciousness, pale mucose, subnormal 
temperature, unrecognizable pulse, paralytic weakness) and 
high fever in horses are already present. Exploratory puncture 
may furnish certain data of prognostic value; if a putrid smell- 
ing fluid is obtained from the abdominal cavity there is no more 
hope of saving the animal. 


Treatment. Recovery can be expected only after operative 
interference with reposition from the rectum or after laparot- 
omy; medicinal treatment must be limited to the administra- 
tion of narcotics (morphine, chloral hydrate) since laxatives are 
not only useless but may rather be injurious. 

In certain cases in horses and eattle, the reduction per ree- 
tum is possible liberating from the rectum loops of intestines 
that are strangulated by bands or pediculated tumor, either by 
untwisting a band or by tearing it or the slender pedicle of the 
tumor. Perl succeeded in tearing with his spread fingers the 
pedicle of a lipoma, the pedicle having strangulated the rectum 
(the authors attempted the same procedure in two eases of 
strangulation by pediculated lipomata, but they were not suc- 
cessful). 


Strangulation of the intestines by the nephro-splenic ligament may be over- 
come in horses in the following manner: The right hand is introduced into the 
rectum of the standing animal, and it is then pushed between the stretched nephro- 
splenic ligament and the compressed bowel; the latter is then grasped to the right 
and below and is pushed towards the left, being at the same time pressed down 
with the thumb. While executing this rotating motion towards the left, the back 
of the hand attempts to displace the base of the spleen towards the median line of 
the abdominal cavity. The intestines can usually be released within fifteen or 
thirty minutes, occasionally within a few minutes. In four of the authors’ five cases, 
they succeeded without trouble, but in one case a laparotomy became necessary JF ors- 
sell has relieved cases of this type by this method; he placed the patients on the back. 


In spermatic duct strangulation of oxen one may, if the condition has not 
lasted long, attempt to press the intestines which are not yet bloated through the 
strangulating ring. Asa rule, however, the animals are only seen after they have been 
sick some time, then the spermatic cord must be separated or torn loose. After 
the posterior portion of the abdomen of the patient has been elevated, the well- 
greased arm is introduced iato the rectum up to the elbow, then one attempts either 
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to separate the duct or to tear it loose. The operative procedure is variously de- 
scribed by different authors. Walch grasps the cord between thumb and index 
finger, then closes the hand and turns it downward and to the right, and also draws 
it backwards and to the left. 


Servatius grasps the cord from above, from right to left and winds it once 
around the index finger in a spiral; he then closes this finger and presses it against 
the thumb. Then he pulls towards the abdomen and tears the cord away from its 
attachment. In animals more than two years old, when the attachment of the 
spermatic cord is much firmer, he attempts to grasp it with the whole hand, brings 
it to the back of the hand, winds it around the wrist and now tries to tear it loose 
with one strong pull; if possible an assistant pulls at the same time on the scrotum. 


Hoffmann draws the cord with the tip of the fingers or with the whole fist 
from in front upwards and then from within backwards into the middle of the 
pelvis; the cord is usually torn during this manipulation. If, however, a tear does 
not occur, he winds the elastic cord from one to three times around his hand and 
changes the direction of the traction backwards, upwards and to the left. 

The described procedures usually sueceed in relieving internal strangulation 
in oxen. (Probst succeeded in twenty-seven case out of twenty-nine.) 

Such procedures as driving uphill, elevating by pulling high the hind portion 
of the animal, rolling on the back, are absolutely unpromising in internal spermatic 
duct strangulation. The proprietors of animals must be taught to avoid methods of 
castrating male calves which are liable to bring about this affection. 


In smaller animals or in calves less than 9 to 10 months 
old, laparotomy becomes necessary if the animals are to be 
saved. This operation likewise is usually necessary in horses, 
and also in cattle in all other forms of strangulation except sper- 
matic-duct strangulation; in oxen older than one year, the latter 
rarely necessitates laparotomy. It is obvious that one must not 
wait with laparotomy until necrosis of the intestinal wall or a 
diffuse peritonitis has developed. The abdominal incision is 
to be made as near as possible to the location of the strangu- 
lation; the strangulating band must be severed, but clefts should 
be enlarged by a bloodless method, that is, by stretching or 
tearing. In this manner recovery has frequently been brought 
about in internal hernia of cattle and occasionally, also in other 
types of strangulation of this species (Kranzle, Schiel). 


Plész & Marek and also Teltsch have performed laparotomy in the horse, each 
in one case of intestinal strangulation; the band was severed with the aid of a 
pair of scissors introduced into the abdominal cavity. Rogerson, however, did not 
succeed in relieving a strangulation caused by a tumor. Forssell made an inter- 
esting report of the details of three cases of laparotomy performed in horses for 
the relief of strangulation of the intestines through the foramen of Winslow. One 
of the cases terminated in recovery, two of the horses died, one of them from hem- 
orrhage due to injury of the portal vein. 
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25. Volvulus and Torsion of the Intestine. Volvulus et 
torsio intestini. 


Volvulus and torsion of the intestine are a rapid closure of 
the bowel lumen, caused by a turn of the intestine around its 
own axis or by strangulation caused by other loops; simul- 
taneously with it stagnation of the blood occurs in the affected 
portion. . : 


On the basis of this definition postmortem torsion, which is com- 
paratively frequent, must be separated from volvulus and torsion; and 
also displacements of the intestine which are not really pathologie in 
character and occur quite commonly when certain portions of the intes- 
tine are distended with masses of gas or feces, which are, however, not 
accompanied by an encroachment upon the intestinal lumen, nor by a 
stagnation of blood in the intestinal wall. 


Occurrence. Volvulus and torsion of the intestine occur 
with rare exception only in horses. About 2-5.5% of the colies 
of the stomach and intestines are due to this cause. Oppenheim, 
Reichert, v. Ow, Guittard and Joehnk have each seen one case 
in eattle; Ries two cases; Hess saw torsion of the cecum in a 
calf four days old. Glage saw a few cases of torsion of the 
cecum in hogs. Liénaux and Probst each saw a case of volvulus 
in a dog; Johne a case in an elephant. 


Volvulus and torsion in horses are not seen everywhere equally often. This 
depends upon a difference of susceptibility in various breeds and on differences in 
the attendance and in the use of horses in different countries. Torsion of the cecum 
is most frequent in countries and states where the heaviest horses are kept (the 
affection is more frequent in South Germany than in North Germany). An increase 
of the number of cases of torsion of the cecum has been noticed more recently and 
is probably due to the fact that more attention has-recently been directed towards 
torsion of the cecum, which is not always easy to detect even anatomically. 

The disease is seen comparatively frequently in army horses. Between 1892- 
1908 the horses of the Prussian army furnished 71,532 cases of colic, among which 
were 2,893 cases (4%) of volvulus and torsion; 1,585 cases (1.983%) of volvulus 
with rare examples of torsion of the small intestines, or of volvulus or torsion of the 
small colon; 1,532 cases (2.14%) of torsion of the colon; ninety-two cases (0.12%) 
of torsion of the cecum. In 8,426 cases of death from colic this form of intestinal 
displacement was represented in 34.5%; among these volvulus and torsion of the 
small intestines in 16.1%, torsion of the colon in 18.2%. 

In the Berlin Clinic there were 8,686 cases of colic (1897-1907), and 437. of 
these (5%) were due to volvulus or torsion; volvulus or torsion of the small intes- 
tines or of the small colon occurred 183 times (2.1%); torsion of the large colon 
242 times (2.8%) (in four cases of the colonic flexure); and there was one case 
of torsion of the cecum. In 1,408 fatal cases, displacement of the small intestine 
and small colon was represented with 13%, and displacement of the colon with 17.1%. 

During the years 1889-1894 and 1896-1908, 3,336 cases of colic were seen at 
the Dresden Clinic; among these were 183 eases (5.5%) of volvulus and torsion; 
sixty-five cases (1.95%) were volvulus of the small intestines; 117 cases (3.5%) 
torsion of the colon and one ease (0.03%) torsion of the cecum; 36.6% of the 
deaths from colic were due to this form of intestinal displacement and among these 
23.4% to torsion of the colon and 13% to volvulus of the small intestine. 

From 1900-1909, 5,487 cases of colic were seen in the Budapest clinic; among 
them 101 cases (1.8%) of volvulus and torsion, viz., fifty-four cases (0.98%) of 
volvulus or torsion of the small intestine; fortv-four cases (0.03%) of torsion of 
the cecum, and one case (0.01%) of torsion of the small colon; of the fatal cases 
13.9% were due to volvulus or torsion of the intestines. 
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Etiology. Volvulus and torsion of the intestines are with- 
out doubt brought about in a majority of cases by mechanical 
causes. Experimental proof of this statement has been fur- 
nished by observations that animals acquired this intestina! dis- 
placement immediately after certain mechanical injuries, and 
died from it (Mayer, Glage, Liénaux), or that intestinal torsion 
occurred secondarily, in consequence of rolling in the course 
of other painful intestinal affections or displacements (strangu- 
lation, invagination), (Rulf, Johnk, authors’ observation). The 
importance of mechanical factors as a causative agent is also 
proven by postmortem displacements which are seen particu- 
larly often if cadavers of horses have been transported before 
postmortem rigor had set in. Aside from rolling, abnormally 
intense peristalsis rarely plays a role in the production of dis- 
placements, s<<' if at all, it does so preferably in displacements 
of the small intestine or small colon. 

Torsion of the left portion of the colon (torsio coli) in 
horses may be brought about in a double manner. When the 
tolerably long left portions of the colon are well filled and the 
horse turns rapidly from one side to the other, it may occur 
that the left portions are not able to follow rapidly the quickly 
moving right portions. If now the horse, when lying on one 
side, turns to the other (Jelkmann), or rolls, no matter for what 
reason (colicky pains), or if it is thrown and turned (Mayer), 
then displacement may take place in the manner indicated. In 
such cases the left portions represent the fulerum, around which 
the right portions turn, which are fastened to the upper ab- 
dominal wall. 

In the majority of cases the divisions of the colon show 
an opposite behavior when torsion occurs. The right or the 
transverse divisions form the fulerum, around which the re- 
maining free divisions turn around their axis, either towards 
one side or the other. In reckless lying down or throwing down, 
in rolling, in rapid gait, or in jumping, that is, in all forms of 
motion where the abdomen makes an extensive turning or later- 
al movements, it may likewise occur that the free and quite 
heavy left divisions of the colon may make swinging or turning 
motions along the abdominal wall, either to the right or to the 
left, particularly if they are not well supported by other intes- 
tines. The upper division may sink down, especially in its ter- 
minal portion which is more or less filled with voluminous and 
firm contents, and pull the other divisions with it, either along 
the abdominal wall or along the median line of the inferior 
division. The originally not twisted portion will probably not 
sink into the torsion in addition to the other divisioris, because 
the contractions of the two divisions occur in opposite direc- 
tions, and so paralyze or neutralize each other. : 


Intense and convulsive peristaltic contractions (dysperistalsis), which play 
an important role, according to the belief of Forssell, cannot, directly, bring about 
torsion of the colon, in the opinion of the authors, because the connected portions 
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of the colon must remain together even if the contractions are irregular. It could 
not be weli explained how the contracting division could get beneath another, quies- 
cent division or how the several positions of the colon could ke displaced among 
each otker in consequence of abnormally strong contractions. Convulsive contrac- 
tions play a predisposing role in that they excite colicky pains and cause the ani- 
mals to throw themselves or roll, and these movements then may cause torsion. In 
this respect disturbance of circulation caused by thrombosis of the mesenteric arte- 
ries, acts like other colicky affections with violent pain. 


Predisposing causes always play an important part in con- 
nection with the immediate exciting causes. As such may be 
mentioned heavy filling of the left divisions, especially of the 
pelvic flexure, with fecal masses, dry masses of feces, sand or 
ealeuli, while the transverse divisions are filled less completely ; 
also the stronger filling of the right upper division and, accord- 
ing to Forssell, a stronger filling of the left lower division, the 
presence of a tumor in the wall of the intestines; a minor de- 
eree of filling of the other portions of the bowel; also probably, 
the variable condition of the stomach as to a greater or a lesser 
degree of filling and a relaxation of the abdominal wall. Forssell 
also called attention to it that a predisposing cause is furnished 
in some horses by the comparatively large mesentery between 
the divisions at the pelvic flexure. 


If the divisions of the colon are filled uniformly with firm feces or if they are 
bloated uniformly, torsion cannot oceur. In such eases the internal abdominal 
pressure is much increased and the free movements of the intestines are inhibited 
proportionately; uniformly distributed voluminous contents of the bowel or a great 
tension of the wall do not permit a decrease of the intestinal lumen or a compres- 
sion of the vessels, and these factors are necessary for the production of torsion. 
In cases where observers have believed torsion to have occurred in consequence of 
bloating, they were evidently mistaken; torsion occurred first and bloating later on 
as a consequence. 


Torsion of the cecum around its long axis is very rare, and 
it is probably also caused by the mechanical influences pointed 
out above. The shortness of the cecum when compared with the 
eolon and the position of the former, fully explain why displace- 
ments of the cecum should be so rare. 


Volvulus and torsion of the small intestine or of the small 
colon have a much more complicated mechanism. Torsion may 
be brought about by a loop of intestine with its mesentery be- 
coming twisted around another loop, the latter with its mesen- 
tery forming the axis (volvulus, formation of a nod, volvulus 
nodosus), or by a longer loop turning around its own mesentery 
(axial torsion, volvulus mesenterialis). In some cases the whole 
small intestine of the horse, or the whole colon in the hog may 
be twisted around the larger omentum with its mesentery, par- 
ticularly if the body performs very abrupt motions, if the ani- 
mal throws itself around or is rolled, as occurs frequently in 
the unloading of hogs and calves. The production of torsion 
is favored if the intestines contain an abundance of liquid or 
dry feces or sand (Glage), or if they are the seat of a tumor. 


Etiology. 461 


However, total or even partial torsion of the mesentery is quite 
rare. 

Especially in horses one observes more frequently entan- 
gling or volvulus of the small intestines alone; loops of small 
intestines are very rarely twisted around the colon or cecum or 
around the small colon, while loops of the small colon rarely be- 
come twisted themselves. In many of these cases, reckless, ex- 
tensive motions, throwing down, relling, jumping, ete., cause 
loops of intestine to become twisted around others. 

One may also consider another mode of production. Hs- 
pecially in the horse, loops of small intestine often cross each 
other in several places under perfectly normal conditions; this 
arrangement becomes more marked in increased peristalsis, and 
loops of intestine with a longer mesentery can then move to 
distant places in the abdominal cavity and below the heavy 
loops of the large intestine. If the small intestine or the small 
colon have changed their position in this direction, it may easily 
happen that the mesenteric veins of the particular loop become 
compressed to such an extent, that a certain degree of con- 
gestion and swelling of the intestinal wall occurs. More active 
movements of the intestines may now include further loops into 
the displacement, particularly if neighboring loops cannot get 
out of the way in consequence of tense filling; this will increase 
the pressure upon the displaced loops and with it the venous con- 
gestion (Wilms). 

Predisposing causes also play a role in the production of 
this form of volvulus or torsion, and as such must be men- 
tioned: Greater filling or greater weight of individual loops of 
intestine (impaction of feces, circumscribed meteorism, tumor, 
ealeuli, parasites), relaxed abdominal walis, and adhesions be- 
tween individual parts of intestines. 

Kinking of the intestines (turn around the transverse di- 
ameter) is rare. It occurs most frequently after loops of intes- 
tine have become adherent to neighboring organs or to the 
abdominal wall. However, the small intestine or the small colon 
will simply be narrowed without the production of disturbances 
of circulation and its sequele; but the stenosis may finally lead 
to complete closure as in a case of Avérous in a goat. Kinking 
of the left divisions of the colon (flexio coli) or to the cecum 
(flexio cceci) occurs occasionally in the horse without prelimi- 
nary adhesions; it is then undoubtedly due to the enumerated 
mechanical factors. It is accompanied by rapid development of 
congestion, because the vessels of these parts of the intestine 
are included in the kinking. Kinking of the apex of the cecum, 
with anemia and necrosis of this part (Johne) has been ob- 
served a number of times. 

One of the cases of the authors of a horse suggests the occurrence of partial 


kinking in the large colon. Postmortem examination showed kinking of the median 
wall with its vascular mesocolon, deep into the lumen of the bowel. The kink was 
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found in the region where the transverse divisions go over into the right divisions. 
The left and the transverse divisions showed a high degree of venous congestion to 
the point of kinking; nothing abnormal was found otherwise. 


Predisposition: The great length of the mesentery of the 
small intestine in the horse, the fact that most of the colon lies 
free in the abdominal cavity of this species of animals, the fur- 
ther factor that horses are used for work of various kinds ex- 
plain the frequency of volvulus and torsion in equines compared 
with its rarity in other animals. Relaxation of the abdominal 
walls and more voluminous feed are the reasons why torsion of 
the large intestine is more common in heavy horses than in 
hghter breeds under similar conditions. 


Pathogenesis. The facts as to pathogenesis are on the 
whole similar to those which prevail in internal strangulation 
(see page 447). The main difference between internal strangu- 
lation on the one hand and volvulus and torsion on the other, 
hes in the fact that the intestine is not strangulated by another 
firm tissue in the latter condition, but by other loops of 
intestine. 


Anatomical Changes. In torsion of divisions of the colon, 
one finds the divisions distal from the twisted place distended, 
dark purplish to blackish red, sometimes spotted with hemor- 
rhages; the mesentery of the two superimposed divisions infil- 
trated with blood, often gelatinous, the veins in the intestinal 
wall strongly filled. The latter appears more or less thickened, 
it is easily torn and is infiltrated with a reddish, serous fluid; 
the mucosa is blackish red, thrown into folds, pendulous, here 
and there necrotic. The bowel contains an abundance of hemor- 
rhagic fluid or pasty feces. The congestion is either sharply 
defined towards the place of constriction or an anemic strip may 
completely encircle the whole intestine or may be distinct only 
on two opposite places of the periphery. Exceptionally the con- 
gestion may not be very well marked, both on the serosa and the 
mucosa. 

The direction of the torsion may be from right to left, or 
vice versa, and it may be determined by the relation of the two 
left divisions of the colon or by the direction of the longitudinal 
bands. T'wists to the right appear to be somewhat more numer- 
ous than twists to the left, although in twenty-six cases of tor- 
sion Wall saw fifteen to the left and only cleven to the right. 

The degree of torsion is very variable. Usually one finds 
one-half or one entire twist, but several twists are by no means 
very rare. 

The site of torsion (place of twisting, torsion-stricture) 1s 
usually found in the transverse colon (diaphragmatic flexure), 
but, in consequence of falling down of the proximal parts in the 
region of the right divisions, it may be displaced towards the 
cecum or to the beginning of the small colon (place of torsion at 
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the root of the colon) and then the cecum may occasionally 
also be twisted. (Wall, Berlin report 1900-1901). Longitudinal 
torsion confined to the pelvic flexure has only been described in 
one case (Berlin report 1901-1902); it is, therefore, a great 
rarity. The place of torsion is also rarely found in the left 
divisions (Fig. 55). 

Wall gives the following figures for twenty-six collected cases: Fifteen times 
place of torsion right at the cecum, seven times in the transverse colon, three times 
in the left divisions, once at the basis of the cecum, so that the latter had also keen 
twisted; it is possible that the place of torsion is more frequently at the cecum than 
is usually supposed to be the case, since the finding of the place of torsion in this 
region is coupled with great difficulties and hence the place may easily be over- 
looked. In torsion at this place it may appear that only the upper division sinks 
beside or below the ventral division to kecome strangulated at its junction with 
the small colon, without changing its position (authors’ observation). 


In kinking of the large 
intestine the lumen (just 
like in kinking of any 
other tubular organ) be- 
comes narrowed or oblit- 
erated by the inward pro- 
jection of the wall, and 
the parts beyond the kink 
show signs of intense con- 
gestion. In kinking of the 
apex of the cecum the 
shut off portion usually 
becomes anemic and ne- 
erotic. 

In torsion of the mes- 
entery of other portions 
of the intestine, the mes- 
entery itself is twisted 
into a cord or there is a 
volvulus when one por- 
tion of the intestines has 
wound around another 
portion, and strangulated 
Peikema. ming (fe. 56). 
Parts of intestines stran- 


gulated in this manner ap- Fig. 55. Torsion of the left divisions of the 
colon towards the right in a horse suffering also 


pear enormously distend- from volvulus of the small intestine. (As 
ed and are dark red in a rule torsion occurs more anteriorly. ) 
color. 

The peritoneal cavity contains, in any form of volvulus or 
torsion, a bloody serous fluid; sometimes circumscribed or dif- 
fuse peritonitis is present, occasionally intestinal rupture. 


The differential diagnosis of torsion or volvulus must consider hemorrhagic in- 
farction of the intestinal wall in thrombosis or embolism of the mesenteric arteries 
in those rare cases when on postmortem examination the displacements are not very 
noticeable or are overlooked entirely. However, a careful examination of the blood 
vessels, as to the size and position of any thrombi or emboli present, and careful 
inspection will prevent errors. The sharp demarcation of hemorrhagic infiltration 
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in a straight or curved line is without significance, because it is likewise seen in 
thrombotic or embolic infarction (see page 436). It appears doubtful whether one 
is justified, as Wall claims, to attribute congestion in the colon, in the absence of 
any torsion, to a stricture which has existed during life, but which has become relieved 
spontaneously before the animal died. 

Postmortem ‘displacement of the intestines can be distinguished from those 
formed during life, because in the former case signs of congestion are absent. 


Symptoms. External symptoms of torsion are in general 
identical in various species of animals with those of internal 
strangulation of the intestine (see page 449). A decided dif- 
ference exists in the main in the fact that volvulus and torsion 
generally lead to a considerable increase of the abdominal cir- 
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Fig. 56. Volvulus of the small colon. C. small colon, R. rectum (according to 
Mollereau). 


cumference, because the large intestine or a considerable por- 
tion of the small intestine are involved, hence a good deal of 
bloating will oceur. 

In the case of torsion of the colon in the horse, rectal exami- 
nation will show a high degree of meteorism. One finds both left 
divisions, particularly the lower one, considerably distended 
and reaching up to the upper abdominal wall, so that some- 
times it is possible only with the greatest difficulty to force the 
hand between the bloated bowel and the upper abdominal wall. 
Firm feces cannot be felt through the much distended and very 
tense elastic wall. If, however, the patients are examined at 
once after the onset of the affection or if the latter progresses 
exceptionally slowly, extensive bloating may be missed for some - 


ad 
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time. The other portions of the intestines first remain of normal 
size, but may often be displaced by the colon out of their proper 
place (especially the cecum). After a longer duration of the 
disease the other portions of the intestine likewise become 
bloated, but never to such an extent as the colon. 

The position of the colon either remains normal or one 
finds the two left divisions displaced towards the median plane 
of the abdominal cavity, or even towards the base of the cecum. 
The pelvic flexure is directed either backward or towards one 
side, or towards the thorax, and the course of the divisions of 
the colon is either straight or towards one side, or curved in a 
bow. The mutual relation of the left divisions of the colon re- 
mains either normal (in one complete torsion) or their relation 
has changed so that the smooth upper division, becoming larger 
towards the thorax, is situated either towards the right or left, 
or below the much thicker lower division, and presents bands 
and sacculations. If the pelvic flexure is displaced toward the 
front, it can be palpated per rectum only in small horses. If, 
however, the upper division is situated more or less laterally 
from the lower division, the pelvic flexure is found more or less 
horizontal on the lower abdominal wall instead of vertical as 
found under normal conditions. The two free bands of the lower 
division (one lateral and one median longitudinal band) show 
the same course as the lower division of the colon itself, but 
they are also influenced by the position of the pelvic flexure. A 
spiral course of the longitudinal bands to the right or left can 
be ascertained particularly in those cases where the spiral 
formed in twisting reached into the neighborhood of the pelvic 
flexure, or where the latter has been bent towards the front, 
otherwise the bands show a normal course. Pulling on the colon 
or on its longitudinal bands frequently causes pain to the pa- 
tient. The point of torsion, where the divisions of the colon are 
twisted into a spiral, tough cord, in a circumscribed place, can 
only be recognized in those very rare cases where torsion has 
occurred in the posterior half of the left division of the colon. 


In a personal observation of a horse over 16 hands high, in which torsion 
existed at the root of the colon, palpation immediately in front of the base of the 
cecum, in the frontal plane of the left renal pe!vis and the width of a hand from 
the vertebral column disclosed two fleshy, sensitive, bulging protuberances of a taut 
cord; they were about 10 em. long, situated to the left and obliquely, of spiral shape - 
and as thick as the arm of a child. The total circumference could not be ascertained. 
It passed into the greatly distended wall of the stomach-shaped dilatation of the 
right colon which was distended with gas. The walls of the left colon seemed to 
be thickened, and its position was normal, but before descending into the pelvis, it 
made an arched turn toward the chest. The case was therefore one of torsion of the 
root of the colon directed toward the median line; the diagnosis was confirmed on 
autopsy. 

According to Jelkmann, in torsion of the colon the hand introduced into the 
rectum feels the mesentery in the place of the fourth lumbar vertebra as a tense 
and tender cord which runs from above to the left and downward; one also feels a 
second tense cord (one of the longitudinal bands of the left lower division) in the 
region of the left flank. Moller, however, thinks that the characteristic feature is 
the finding of the two free bands of the bloated left lower division as two tense 
strings which run in a spiral direction from left to right or from right to left. 

Vol. 2—30 
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Kinking of the colon or of the cecum may be assumed when 
the intestinal wall, in some place, forms a sharp angle, and when 
the bent portion of the intestine is strongly bloated. The place 
of kinking must, of course, be at a point accessible to rectal ex- 
ploration, otherwise it cannot be recognized. 


Torsion of the cecum can probably be often diagnosticated 
by rectal exploration as was shown in a case which the authors 
observed. 


Torsion or volvulus of the small colon (often called the ab- 
dominal portion of the rectum) can always be ascertained by 
rectal examination. If a portion of the small colon, situated 
very near the rectum, has been closed, the introduction of the 
hand through the narrowed place is impossible, perhaps a finger 
may be pressed through. One finds the intestinal wall folded 
and tender in front of the impediment; bloated loops of intes- 
tines can be felt through the wall of the rectum. If torsion has 
occurred more towards the front, the findings are similar to 
those in strangulation of the small colon (see page 452), with 
this difference, that in volvulus with the small intestine the 
strangulated small colon is surrounded by bloated loops of 
small intestine. 


Formation of knots and partial mesenteric torsion of the 
small intestine may in some cases be ascertained directly by 
the observation that loops of intestine, which are bloated to 
the utmost and very tense, suddenly pass over into a folded 
cord, which, on pressure or on pulling, proves to be tender. 

In horses that are not too large, total torsion of the small 
intestine around the root of the mesentery may be recognized 
by finding a folded, thick cord, in a vertical plane, supposed to 
pass through the middle of the left kidney, immediately below 
the vertebral column, which leads towards the right or left and 
is connected with a number of very tense loops of small intes- 
tine. In some cases one may also find loops of small intestine 
wound around the caudal portion of the left division of the 
colon, or around the upper portion of the cecum. In a consider- 
-able proportion of cases one cannot find the seat of a torsion or 
a volvulus of the small intestine, but can only ascertain very 
great distension and eventually tenderness of some loops, while 
the rest of the small and the large intestine are normal (circum- 
scribed meteorism). Only rarely does rectal examination furnish 
a completely negative result, namely, when the displacement has 
occurred in the anterior parts of the abdominal cavity and when 
only a short loop is involved. 

Rectal examination, or palpation of the abdomen, may re- 
veal conditions similar to those of internal strangulation (see 
pages 452 and 453) in cattle, hog and carnivora. Probst saw 
the case of a dog with torsion of the rectum and with bloody 
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feces (probably the torsion was originally not complete in this 
ease). The authors saw a similar case in a horse with torsion 
of the rectum. 


Course. The clinical picture sometimes develops during 
the course of other colicky affections, but, as a rule, it has a 
very sudden onset. As in displacements of the intestines in 
general, either intense symptoms of restlessness occur at once 
or they increase gradually in intensity. The disease is of short 
duration, since death occurs rapidly, particularly in displace- 
ments of the small intestine, sometimes after a few hours, usu- 
ally towards the end of the first or during the next day. With 
torsion of the large intestines, particularly with torsion of the 
small colon, horses may live two or three days. In other do- 
mestic animals the course is similar to that in strangulation of 
the intestines. 

The possibility of spontaneous recovery cannot be excluded 
a priori; but spontaneous reduction may occur only in displace- 
ments of smaller sections of the intestines and only in the be- 
ginning of the disease, that is, as long as bloating in the affected 
portion does not yet exist, which would, of course, make a spon- 
taneous recovery impossible. 


Diagnosis. Torsion and volvulus can only be diagnosti- 
cated beyond doubt if rectal examination in large animals, or 
abdominal palpation in smaller ones, reveals the place of twist- 
ing or entanglement. ‘Torsion of the colon can be diagnosed 
almost with certainty by the finding of a fleshy thickening of 
the wall of the left colon and mesocolon together with other 
manifestations of intestinal displacement, in which ease only 
infarct of the intestinal wall through thrombus or embolus 
must be eliminated. The other symptoms, by themselves, per- 
mit only a probable diagnosis which nevertheless may come 
very close to certainty if the clinician has had much experience. 


Corresponding to the very frequent localization of the torsion. in 
the transverse colon, and of the right colon, the torsion of the colon 
can be diagnosed only as probable. Jelkmann gives as a characteristic 
sign that two tense strings can be palpated in the plane of the 4th 
lumbar vertebra; according to Moeller the spiral course of the two tense 
strings of the left lower colon is of importance. According to Forssell 
the relation of the left portions of the colon, and the course of the 
longitudinal bands is of deciding value. Regarding these points, the fact 
is not to be neglected that in primary and secondary fecal accumulation 
or distension, the position of the colon is often changed (Figs. 57 and 
58), the left upper portion being usually to the right, less frequently 
beside or beneath the lower portion, whereby the normal position often 
is assumed only in the portion of the transverse colon in which the 
physiological position cannot be determined; hence a true torsion 1s 
often simulated. In this case and also in the turns of the pelvic curva- 
ture which look to the right or oro-ventrally, the bands of the lower 
portion usually take a more or less spiral course and the left portions 
may bulge in toward each other without leading to a noticeable diminu- 
tion of the intestinal lumen or to stasis of the blood. 
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Equally uncertain is the determination of the direction in which 
torsion of the colon has taken place. The direction of the torsion is 
determined by Moller from the course of the longitudinal bands. In 
torsion to the right, the band of the lower divisions lead from in front 
towards the back and to the right; in torsion to the left in the opposite 
direction. Forssell gives the following rules: 

1. If the left upper division lies to the right of the lower division 
and if it passes here obliquely forward, upward and to the left, then 
we are dealing with a half twist towards the right. If the left upper 
division passes obliquely forward. and downward and to the left, then we 
have a twist to the left of more than 90°. 

2. If one feels the left upper division to the left of the lower 
division and if it leads obliquely forward and downward and to the 
right, then we are dealing with torsion to the right of more than 90°; if 
it leads obliquely forward and upward and to the right, then we are 
dealing with a half torsion to the left. 

3. In those rare cases where the left lower division completely 
covers the upper division, the spiral course of the band and indentations 
of the left lower division which may be present are the deciding factors. 


Fig. 58. Incomplete torsion of the 
colon in a horse. The right superior 


Fig. 57. Incomplete torsion of the 
colon in a horse. The pelvic flexure is 


displaced to the right, the left superior 
division lies at a, b, beside and under, 
whereas at a, b, it lies beside and over 


division lies beside and under the left 
inferior division; it passes, however, at 
a, b, into the normal position. 


the inferior division. 


The diagnostic value of these signs is limited because they are observed 
also in pseudo torsions and the left portions with their bands may run 
in a straight direction, if the point of torsion is in the transverse colon 
or in the region of the right portions. If a pseudo torsion develops 
in such a case, it may even simulate the opposite direction of torsion. 
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Concerning the details of diagnosis, including differential 
diagnosis, the reader is referred to the subject of internal stran- 
gulation (see page 454). Even where rectal examination or 
external abdominal palpation give information, the affection 
cannot always be differentiated from internal strangulation, but 
this is of no great importance, since the therapeutic procedures 
are the same in both eases. 


Treatment. The same principles as those laid down for the 
treatment of internal strangulation (see page 456) govern on 
the whole the treatment of torsion or volvulus. However, the 
very nature of these affections brings it about that, except in a 
ease of torsion of the colon, reposition from the rectum is even 
less frequently possible than in internal strangulation. 

In torsion of the colon one should always roll the horses in 
the direction of the torsion whether it be diagnosticated posi- 
tively or only suspected. Forssell has recently had some good 
results with this procedure (17 good results in 18 treated 
horses). The value of this method cannot be determined accu- 
rately, because of the uncertainty in excluding the pseudo dis- 
placements from other diseases associated with colic, which are 
less dangerous. Other observers (Behrens, Hummerich, Marek) 
have not been able to obtain these splendid results; Hummerich 
and Kolcher have treated many cases of primary intestinal 
meteorism and of fecal accumulation in this manner with good 
results. The best chances for reposition of the bowel, by rolling, 
exist if the seat of the torsion is at the point where the trans- 
verse colon passes into the left portion, or in the region of the 
left colon. 


Relief of torsion of the colon by rolling, according to Forssell, is brought 
about as follows: According to the Stuttgart method the horse is best placed on 
the side corresponding to the twist of torsion, that is, if torsion is towards the right, 
the horse is placed on the right side. Before this is done the bloated colon must 
have been punctured either through the left abdominal wall or through the rectum 
(see page 395). Then the arm of the operator is introduced into the rectum; he 
next tries to fix the pelvic flexure with his fingers (in mares one may make an 
incision into the vagina for this purpose) ; indeed, according to Forssell, the intestine 
becomes fixed by its own weight. Then the horse is rolled on its back and abdomen 
till the intestine gets into its proper position. (A horse had to be rolled nine times 
in a case of Forssell before replacement occurred.) To prevent rupture of the 
rectum, the fixation with the fingers must be interrupted from time to time. The 
reposition of the bowel is usually announced by the expulsion of intestinal gases, 
although sometimes flatus does not immediately occur. The restlessness persists for 
a few hours if the rolling was performed a few hours after the onset of the dis- 
ease; if, however, the horses have been sick for fifteen or twenty hours, they become 
quiet almost immediately after reposition. The after treatment consists in starva- 
tion or in very careful feeding for several days. Steinbriich had a horse turned 
on the back, and then had the posterior portion of the body raised, with a pulley, 
proceeding gradually and lifting the rear portion of the body three feet high for the 
space of forty-five minutes; during this time 36 quarts of lukewarm water were 
allowed to run into the rectum. 

The correction through the rectum of torsion of the colon, according to 
Jelkmann and Moller, is performed on the standing animal after a preliminary 
puncture of the intestine. The posterior abdominal portion of the animal is first 
elevated, the hand is then introduced into the rectum, and guided towards the left 
abdominal wall. The hand then tries to push forward and inward the accessible 
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loops of the small colon and those divisions of the colon which are above the former; 
if the median line has never been reached the hand is guided upward, whereupon, in 
favorable cases, the colon glides into the place of the loops of the small colon which 
have been pushed aside; in this manner the torsion may become relieved. 

This procedure was recommended by Jelkmann and is indicated only in tor- 
sion towards the left. Mdéller proceeds in another manner. He pushes with the 
hand, introduced into the rectum, the upper division, which is twisted towards the 
left, upward and at the same time the lower division downward and to the left. 

The experiences of Larsen, Keutzer, Forssell, Straube, however, and the obser- 
vation of the authors show that, even with a good deal of force and persistency, tor- 
sion cannot be corrected because the colon is such a heavy body that it cannot 
easily be moved in the closed abdominal cavity where neighboring loops of intes- 
tines at once occupy every space that might be made free. Forssell also calls atten- 
tion to the ever present danger of rupture of the rectum. Jelkmann, Moller, Malk- 
mus, Zippel and others have had good results in those cases which belonged to the 
type of cases recommended for their procedures by Jelkmann and Moller. 

Kinking of the pelvic flexure can be corrected from the rectum by pulling to- 
wards the pelvis (Diem). Sig] has relieved a case of torsion of the small colon by 
the injection of water into the section situated in front of the impediment. 


When a reliable diagnosis has been made laparotomy is 
usually the only indicated procedure except in cases of torsion 
and kinking of the large intestine. Aside from its danger to 
life, however, even this procedure cannot always produce the 
desired result, as is evident from the nature of the disease itself. 
The experiences of the authors show that volvulus or extensive 
torsion of the mesentery cannot be cured even by this operative 
procedure. In torsion of the colon, laparotomy with subsequent 
rolling may be indicated (Forssell). Concerning the indica- 
tions for laparotomy the reader is referred to the subject of in- 
testinal strangulation (see page 457). 


In a case in a horse where loops of the small intestines had become twisted 
around the small colon Meschkow was able to replace the displaced loops after open- 
ing up the right flank; recovery took place. Sig! had a similarly good result in 
volvulus of the small colon. Audebert replaced divisions of the colon, alleged to 
have been displaced, with the hand introduced through an incision into the wall of 
the vagina. Plész & Marek were unable in two cases to reduce a mesenteric torsion 
of almost all of the small intestine after laparotomy. Ries performed laparotomy 
in cattle in two cases; he succeeded once in correcting a displacement. Johnk sue- 
ceeded in this manner to correct invagination and torsion which were present simul- 
taneously. : 


Since reposition of twisted divisions of the colon might be 
brought about spontaneously by rolling, moderate rolling of the 
patients may be permitted, but in torsion or volvulus of the 
small intestine or of the colon this would only cause displace- 
ment of the remainder of the intestine. In these cases, and in 
torsion or volvulus in general, the pain should be relieved by 
narcotics (morphine, chloral hydrate). Intestinal puncture 
(see page 395) is indicated, without any reference to further 
treatment, whenever there is intense bloating; some cases of i1n- 
testinal flexure (see page 465) or of other displacements of the 
large intestine may occasionally assume their normal posture 
after the escape of gases. The use of laxatives is contraindi- 
eated. The favorable results claimed by Oeller and Ohler can 
not be judged objectively on account of the insufficient clinical 
diagnosis in these cases. 


Intestinal Invagination. 471 


Literature. Audebert, J. vet., 1890, 88—Behrens, Monh., 1908, XX, 57.— 
Diem, W. f. Tk., 1908, 297.—Forssell, Z. f. Tm., 1907, XI, 401; D. t. W., 1908, 52. 
—Glage, Z. f. Flhyg., 1900, XI, 10.—Hess, Schw., A., 1890, XXXII, 213.—Hum- 
merich, Z. f. Vk., 1908, 444.—Jelkmann, B. t. W., 1890, 33.—Johne, 8. B., 1899, 221. 
—Joéhnk, B. t. W., 1907, 951.—Keutzer, Pr. Mil. Vb., Liénaux, Ann., 1897, 664.— 
Malkmus, Monh., 1892, III, 7—Marek, Z. f. Tm., 1905, IX, 50, 53.—Mayer, Rep., 
1889, 125.—Meschkow, Petersb. Journ., 1895, 540.—Moller, Monh., 1892, III, 1— 
Ohler, West. 1k, 1906, 521.—Ohler, W. f. Tk., 1904, 694.—Oppenheim, B. t. W., 
1900, 617.—v. Ow, B. Mt., 1886, 92.—Plész & Marek, Za fy kme L905.) XT e00; 52. 
—Probst, Wier eT 1906, 81. —Reichert, Rep., 1888, 269, —Rossbach, B. t. W., 1907, 
327.—Rulf, A. L., 1904, 106,.—Siedamgrotzky, S. Bs 1876, 29.—Sigl, W. t. Tk., 
1902, 581; 1907, 41.—Straube, Z. f. Vk., 1907, 475.—Wall, Die Kolik d. Pferdes, 
1908.—Reeks, J. of comp. Path., 1911, 306.—Steinbriick, B. t. W., 1910, 137—Wohner, 
Wipes ESO 5 dd Le 


26. Intestinal Invagination. Intussusception. Invaginatio 
intestini. 


By intussusception one understands a stenosis or occlusion 
of the intestinal lumen which occurs suddenly and is caused by 
the invagination of one section of intestine into a neighboring 
part, followed by a venous congestion in the invaginated portion. 


Occurrence. Invagination is found most frequently (but 
even then as a rare occurrence) in cattle and somewhat more 
rarely in dogs, very rarely in the horse and in the hog. Some- 
times it occurs in fowl (Kitt, Johne, Klee). Young animals are 
more apt to be affected. 


In the Prussian army during 1892-1908, invagination was seen in ninety-nine 
cases among 71,532 cases of colic (0.14%); in the Berlin Clinic, 1897-1907, there 
were nine cases of invagination among 8,686 cases of colic (0.1%); in the Dresden 
Clinic in 3,336 cases of colic, five (0.15%); and in the Budapest Clinic invagination 
was represented with 0.1%. 


Etiology. Permanent invagination occurs only in abnor- 
mally active and energetic peristalsis. Hence all stimuli which 
increase peristalsis may bring about invagination indirectly. 

The peristalsis may be increased in all or in certain parts 
of the intestines, and become convulsive in sections, after a cold, 
after the ingestion of ice cold water or cold feed (frosted grass, 
frozen bulbs), in the course of an intestinal catarrh or enteritis, 
in the presence of intestinal parasites, foreign bodies, tumors 
of the intestinal wall, and in attacks of intestinal colic. (Wagen- 
heuser has seen seven cases occurring at the same time in foals 
after the ingestion of frosted grass. ) 

It is not impossible that in certain cases a section of intes- 
tines, which is just contracting, may become invaginated into a 
neighboring piece by a sudden oreat increase of intraabdominal 
pressure. This may explain those cases in which horses sud- 
denly fall sick in jumping, and cattle in running about, or during 
parturition, or in drawing a load uphill. Even in these eases, 
however, the peristalsis which has become more intense, is prob- 
ably the immediate causative factor. 
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As predisposing causes must be considered the firmer at- 
tachment by a short mesentery of some portions of the intes- 
tine, a heavy tumor, adhesions, occasionally also bloating. 

The seat of an invagination is most frequently the small in- 
testine, since it is especially subject to stronger contrac- 
tions; more rarely the ileum becomes invaginated into the 
cecum, exceptionally into the colon (Johne); in horses, cattle 
und dogs, the apex of the cecum into its body; in horses and 
exceptionally also in dogs the cecum into the colon, rarely the 
small colon into itself or into the rectum. There has also been 
observed invagination of the duodenum into the stomach (H. 
Bouley in a horse, and Peuch and Cadéae each in one dog). 
This occurrence must have been due to antiperistalsis which 
may also cause invagination in other portions of the intestinal 
tract into a section situated towards the stomach. According 
to Joehnk, the place of invagination is, in cattle, most fre- 
quently the point where the jejunum passes into the ileum, 
fairly frequently also in the loop of the last portion of the 
colon, but very exceptionally in the region of the colon loops 
which are united firmly. 


Pathogenesis. In accordance with Nothnagel’s experi- 
ments, brief and transitory invaginations of the intestine may 
occur physiologically, during normal peristalsis in such a man- 
ner that the portion of the intestine, which has become thinner 
and longer because of the contraction of the circular muscles, 
is forced into the adjoining distal portion, which is dilated be- 
cause of contraction of the longitudinal muscles, provided the 
latter is fixed more or less or is less movable, or if the proximal, 
elongated part of the intestine is prevented from rolling aside 
by an unyielding abdominal organ. This invagination is re- 
stored the next moment because of the relaxation of the circular 
muscles, as only a short bit of bowel has entered and the mus- 
cular contractions are of very brief duration. A lasting, per- 
manent, pathological invagination oecurs only if the peristalsis 
is increased morbidly, and if the contractions are prolonged; 
in this case elongated portions of intestine can be pushed into 
adjoining ones, and if they remain in such a position for some 
time, a moderate stasis of the blood may develop and lead to 
swelling of the intestinal wall by which the solution of the 
invagination is prevented, after the muscles have become 
relaxed. 

In a similar manner the agonal invagination is produced 
under the influence of an increased peristalsis because of the 
greater carbonic acid content of the blood, during the agony 
and immediately after death. In these cases, however, the 
usual results fail to materialize because the circulation ceases 
after death. 

Aceording to the paralytic theory, which still has many 
adherents, the invagination occurs in such a manner that single 
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portions of the intestine are paralyzed under certain conditions, 
while the proximal portions are still in lively peristaltic motion 
and therefore slip into the immovable or relaxed portions of 
intestine. This view is contradicted by the different frequency 
of invagination in different species, and also its greater fre- 
quency in young animals in which comparatively slight causes 
may incite a brisk peristalsis. Moreover, it would not be pos- 
sible that this displacement of the intestine is least frequent 
im horses, because in them there would often be an opportunity 
on account of frequent partial paralysis of the intestines. 
Finally it would be inexplicable that often very long parts of 


intestine become invaginated. 
ee 


Wherever invagina- 
tion occurs, the in- 
tussuscepting portion 
will, of necessity, 
draw along its mes- 
entery with the blood 
vessels of the latter 
(Fig. 59). The intus- 
suscepting portion 
and its mesentery 
will be subjected to 
a certain amount of 
c b pressure, depending 
Fig. 59. Diagrammatic representation of invagination. igen the caliber of 
a. internal, b. external portion of the intussusceptum, the intussuscepted 
d. its mesentery, c. intussuscipiens. section; this will 
cause congestion, 
swelling and subsequently a hemorrhagic serous infiltration of 
the drawn-in portion of the intestine and its mesentery. The 
extravasating hemorrhagic fluid gets into the lumen, also be- 
tween the invaginating and the invaginated portions, and also 
to a small extent into the free peritoneal cavity at the place of 
entrance of the invaginating portion. 

Passive congestion, which increases rapidly in the intus- 
suscepted portion, causes marked convulsive contractions with 
eolicky pains, and the former may cause an increase of the por- 
tion invaginated towards the anus. This is favored by the fact 
that while the circular fibers of the intussuscepted portion con- 
tract, the longitudinal fibers of the intussuscepting section like- 
wise contract. If the place of invagination is somewhat fixed, 
the latter section will slip over the former. Contraction of the 
circular fibers of the invaginating portion of the intestine may 
cause an increase in the invaginated portion, because the con- 
tracted elongated bowel may, at its anterior end, slip further 
over the invaginated bowel. These factors may sometimes 
bring it about that the invaginated intestines may be several 
meters long. The increasing contractions of the invaginated 
intestine with its mesentery causes continuous pain which, as 
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usually in displacements, becomes augmented by external or by 
increased intraabdominal pressure. However, the pain is, as a 
rule, not very intense. 

The lumen of the invaginated: bowel is considerably dimin- 
ished from the start, and it may not rarely become entirely ob- 
structed in consequence of swelling of the intussuscepted por- 
tion, together with its mesentery. The larger the intussus- 
cepted bowel, the less the lumen of the intussuscepting portion 
will be diminished. Diminution or obstruction of the intestinal 
lumen excites more ac- 
tive, later on convulsive 
contractions in the intes- 
tines situated towards 
the stomach; these con- 
tractions are moderately 
painful. The peristalsis 
of the sections situated 
towards the anus only 
ceases when the invagi- 
nated portion has lost 
its contractility; this oc- 
curs in consequence of 
intense infiltration, ne- 
erosis, secondary peri- 
tonitis, or excessive com- 
pression; usually, how- 
ever, only after a num- 
ber of hours and even 
days. As long as the in- 
vaginated bowel moves, 
the peristalsis pro- 
gresses towards the a 
anus, even if complete Fig. 60. Invagination in a horse. 
obliteration supervenes 
eventually, because the strangulation is not so severe that 
the peristalsis may not progress from the invaginating to- 
ward the invaginated portion. These contractions may be 
sluggish; they continue for some time or even until the end, 
and propel the serous, hemorrhagie fluid, that 1s extravasated 
into the lumen, towards the rectum. 

The nutritive disturbances which are caused by the con- 
gestion of the intestinal walls may be very variable in degree, 
according to the nature of the affection, and lead to similar con- 
Sequences as they are found in internal strangulation; the im- 
mediately affected portions of the peritoneum are, however, less 
endangered (see page 448). 

In those very rare cases in which the patients remain alive 
for a long time, the invaginated necrotic portion’ of intestine 
may occasionally become detached; if this does not occur and if 
there has not been complete stenosis, the latter will then occur. 
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_ Anatomical Changes. The two invaginated portions of 
intestines form a curved, screwlike, or tortuous cylinder (Figs. 
60 and 61) which is firm, sausagelike in consistency or fluctu- 
ating. It is usually several centimeters long and occasionally 
measures several meters long. In the latter case one can feel a 
sausagelike body in the affected part. The bowel looks normal ex- 
ternally, or purplish to dark bluish-red, because the folding of 
the mesentery also compresses the veins of the outer portion. 
At the end of the cylinder one sees the place of entrance of the 


Fig. 61. Invagination of the small intestine ina dog. A, Place of entrance, B, coni- 
cal end of the invaginated bowel. 


narrowed portion of bowel with its mesentery (intussusceptum) 
into the most external layer of the wall composed of three 
layers (intussuscipiens, see Fig. 59). Wall and mesentery of 
the intussusceptum exhibit intense venous congestion. Where 
the ingoing and outcoming portions of the intussusceptum are 
in contact with each other, fibrinous peritonitis is soon devel- 
oped, hence the pieces of intestines can be drawn apart only 
with difficulty. or not at all. An invagination which has been 
formed during the agonal stage can easily be reduced and does 
not show congestive or inflammatory changes. Invagination 
is, as a rule, single, but it may be double, triple or quadruple. 
Sometimes invaginations are found in several places. Finally, 
one may find the evidences of a general peritonitis. 


Symptoms. In horses invagination produces on the whole 
the same clinical picture as internal strangulation (see page 
449), In invagination of the cecum into itself or into the colon 
defecation is not entirely suppressed, or at least not continu- 
ously; the animal may even survive; but after the violent symp- 
toms have disappeared those of intestinal stenosis remain be- 
hind (see page 424). 


476 Intestinal Invagination. 


Rectal examination often shows important differences be- 
tween invagination and other intestinal displacements. Cuir- 
ecumscribed meteorism is absent until the end, except in pro- 
tracted cases, when all the intestines become moderately bloated. 
In invagination of the small intestine into itself, the hand intro- 
duced into the rectum feels a thick, elastic-firm, painful, sausage- 
like body which may be wound up like a snail, of the consistency 
of meat; at other times a more or less fluctuating loop of intes- 
tine in which, on firmer pressure, a sausagelike body may be 
felt. Sometimes only the place of entrance can be reached, 
where the intestine becomes thinned out to a cord and dis- 
appears in a thick fleshy ring. In invagination of the ileum 
into the cecum, one feels in the head of the cecum a body as 
large as a wrist, somewhat tender, movable and of tough-elastic 
consistency (Klett). Occasionally invagination of the cecum 
into itself may be felt, or of the cecum into the colon. 

In those rare cases where invagination did not occur to- 
wards the front and where peristalsis did not cease in the por- 
tions towards the anus soft hemorrhagic feces are seen. 

In cattle the clinical picture is also quite similar to that 
found in internal strangulation (see page 452). Kolb noticed 
in one ease stretching in urinating in the manner seen in male © 
horses. Joehnk observed at first convulsive twitchings, and the 
symptoms of febrile hemorrhagic gastroenteritis. In contrast 
to other intestinal displacements, the intestinal discharges are 
often bloody in that either the feces are mixed with blood, hay- 
ing become of thinner consistency, or then a bloody, glary slime 
is expressed with much exertion, or fibrin-like masses mixed 
with blood. According to Joehnk, the pressing with bloody 
slime is observed only while the animals are standing and can 
easily be made to appear if the animals are made to stand up. 

Rectal examination gives similar results as that in horses 
but in cattle the invaginated part of intestine usually can be 
palpated in the posterior part of the abdominal cavity which is 
bordered by the rumen and by the right abdominal wall; the 
seat of the invagination is usually in the last third of the small 
bowel (Joehnk). 

In dogs the clinical picture of invagination differs from 
that of internal strangulation only by difficult defecation and 
bloody fetid feces are observed. The general condition, pulse 
and respiration of the animals are little or not at all disturbed 
for one or two days; the appetite is, however, suppressed from 
the start. Parent saw prolapse of the invaginated bowel at each 
defecation in a young dog with invagination of the colon into 
itself. Palpation of the abdomen reveals an elastic-firm, cylin- 
drical, sometimes curved, painful body which can be moved 
freely in every direction. One can sometimes feel the conical 
end of the invaginated part and on the other side the turning 
point of the external tube of the sausagelike body (Fig. 61). 


In a case of Hutyra’s the emaciated animal showed for a long time obstinate 
bloating and thin-fluid stools. 
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Course. After the disappearance of the abdominal pains, 
which are at first very intense, several hours elapse (in cattle 
usually six to twelve hours), occasionally several days (partic- 
ularly in horses), then the animals become quiet, and they die 
from complications which have developed. In horses several 
attacks of colic may be observed exceptionally, occurring at 
brief intervals, while some authors claim that in cattle the dis- 
ease may run its course without any pain. Pains may, however, 
be overlooked of course in animals which are not always under 
observation (at night). 

The disease lasts usually six to nine days in cattle and may 
rarely be prolonged to two weeks, while a short course of only 
a few days is rare. In horses invagination of the cecum into 
itself or into the colon may run a course of six weeks (Panthe) 
or even of months (Colin); during these long periods the ani- 
mals present the symptoms of intestinal stenosis. 

Recovery is rare, but possible if the invaginated portion 
becomes cut off at its oral end and is voided with the feces, in 
eases where adhesions have formed between the serous layers 
at the entrance of the invagination. Cases of this kind have 
been reported in horses (Verrier, Rackow, Martin, Hochstein, 
Perkuhn) and also in cattle. 


Diagnosis. Intestinal invagination may be diagnosticated 
with certainty by positive findings on rectal examination; in 
very rare cases a diagnosis may be made later in the course of 
the disease, on account of the expulsion of pieces of intestines 
with the feces. Hemorrhagic feces with mucus or even masses 
of fibrin, also symptoms of intestinal obstruction and signs of 
general disease can, in spite of an early disappearance of the 
restlessness, create only a suspicion of invagination; they cannot 
be relied upon for a definite diagnosis. 

On the basis of the results of rectal examination, the affec- 
tion may be confounded with impaction in the small intestines 
and also, in cattle, with impaction in the large intestine; im- 
pacted intestinal loops feel more doughy or harder, less elastic, 
nodular, not painful, and often several loops show this condi- 
tion. One also finds occasionally thick-walled, painful elastic 
portions of the intestines in membranous enteritis, but the symp- 
toms of intestinal occlusion are then missing. Invagination in 
cattle cannot always be differentiated from volvulus or from 
obstruction of the intestines with coagulated blood; this is, how- 
ever, immaterial as far as further therapeutic procedures are 
concerned. In dogs the affection might be confounded, after 
abdominal palpation, with impaction in the large intestine; but 
in obstipation we find a soft-firm or then a hard, nodular, cylin- 
drical mass, not movable, not elastic and, as a rule, not painful; 
defecation does not occur. The affection of invagination in 
dogs may more easily be confounded with obstruction of the 
intestines by foreign bodies, so that an exploratory laparotomy 
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alone can decide the diagnosis. In cows the differential diag- 
nosis must exclude torsion of the uterus (Albrecht). 


Treatment. The only treatment that promises any success 
at all is laparotomy. After opening the abdominal cavity (in 
cattle in the right flank, in dogs and possibly also in foals, in 
the median line, in horses at a point next to the seat of the 
invagination) the invaginated intestine is located and drawn 
out. The loops are then reduced or, if adhesions have formed 
or there are signs of necrosis, the affected portion of the intes- 
tine is resected and the ends of healthy intestine are united by 
a suture. In separating an invaginated portion it is advisable 
not merely to pull, but to press at the other end. 


The operation was first performed in cattle by Luscan in France and by 
Meyer in Germany, and good results were obtained in this animal. (Luscan, Meyer, 
Taceoen, Hafner, Matthieu, Perdan, Guittard, Schmidt, Schiel, Johnk and others) ; 
Michener cured invagination in young foal; Plész obtained good results in several 
dogs by laparotomy made in the median line. 

Whether it be possible to free the invaginated intestine with the hand in the 
rectum in larger animals, or through the intact abdominal wall in smaller animals, 
is a question which cannot yet be answered. 


The use of laxatives is contraindicated; they can only do 
harm. The injection of water might be tried, but one can ex- 
pect good results only in certain invaginations a the small 
colon or of the rectum. 
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27. Colic. 


The term colic means intestinal pain, according to its etymo- 
logic derivation (dolor coli, colica, neuralgia colica, enteralgia, 
enterodynia). By typical colicky pains one has always meant 
in human medicine peculiar, cutting, pinching or tearing intes- 
tinal pains (Bauchzwicken [German] ) which come on suddenly in 
the form of an attack and disappear again suddenly after a cer- 
tain period of time. Nothnagel has shown and the authors have 
become convinced from the results of their experiments and rec- 
tal examinations that genuine colicky pains are always due to 
convulsive (tetanic) contractions which cause compression of 
terminal sensory nerves. The experience of veterinary practi- 
tioners leaves no doubt that contractions of the muscularis of 
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the stomach have a similar effect. The experience of both hu- 
man and veterinary medicine has likewise shown that convulsive 
contractions of the smooth muscle fibers of other organs (bile 
duct, urethra, urinary bladder) also excite genuine colicky pains. 

Convulsive contractions of the stomach and intestines in 
domestic animals are always secondary in nature and due to a 
variety of diseases of these organs which may either increase 
the excitability of these parts (catarrh, inflammation) or which 
may lead to abnormal intense stimuli (sudden passive hyper- 
emia, mechanical irritation, irritating decomposition products, 
like carbon-dioxide, methan, fatty acids). 

Since colicky pains are only a part of a group of symptoms 
_ of various heterogenic affections, it does not appear justified 

from a pathological standpoint to consider colic as a definite 
pathologic condition; one might possibly distinguish various 
varieties of colic, such as catarrhal-, impaction-, gallstone-colics 
and so forth, as is frequently done by present-day writers. 

In considering the advisability, whether the collective des- 
ignation ‘‘colic’’ should be retained, one must keep in mind the 
fact that horses do not suffer only from true colic, but that they 
are subject to various diseases of the abdominal organs or of 
those in their neighborhood (peritoneum, liver, kidneys, pelvis 
of the kidneys, urinary bladder, sometimes also of the pleura) 
with inflammatory, dull continuous pain. Such pains are also 
experienced in the course of certain affections of the esophagus, 
and so are certain disagreeable sensations in the region of the 
rectum, which are due to parasites, continued hunger, great ex- 
haustion. One can, therefore, not even always determine from 
the behavior of the horse, whether the animal really suffers 
from true colic, and this can only be determined after the under- 
lying affection has been ascertained. It is not feasible, for the 
sake of simplicity, to consider all morbid conditions under the ' 
head of colic, because there occur socalled colicky affections 
which are of a totally heterogenous nature. 

If, however, genuine colicky pain is only a part of the clin- 
ical picture of heterogenous diseases and if socalled colicky 
symptoms are not always true colicky pains, it is obvious that 
the collective term ‘‘colic’’? can no longer be justified from a 
scientific standpoint. 

Not even from a practical standpoint does the use of the 
term colic appear well founded, because it might lead the vet- 
erinary practitioner into the belief that ‘‘colic’’? was a unity 
which is always to be treated according to the same principles. 
It is possible to-day to differentiate many of the diseases be- 
longing to this group on the basis of a proper examination of 
the patient. Such a differential diagnosis can now be made 
more frequently than the differentiation of various diseases of 
other groups, which yet are not united under collective names. 
For the sake of convenience one might retain a collective name 
for the most heterogenous affections. It would undoubtedly 
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be more convenient to treat a patient by routine for colic with- 
out an exhaustive tedious examination and without taking into 
consideration the real requirements of the case, but this pro- 
cedure will surely do harm in many eases, where treatment 
would be successful if it were administered as indicated by the 
particular underlying affection. 

One should, therefore, only speak of ‘‘colicky affections,’’ 
‘‘coliclike affections’? of the stomach, intestines, gall ducts, 
ureters, for the sake of brevity and for descriptive purposes, in 
the case of diseases which may have either true colicky pains or 
coliclike pains as one of their symptoms. 


After the necessity of separating different forms of colic had become 
obvious, a number of sub-groups were formed. Diseases of the stomach 
and intestines which are characterized by abdominal pains and usually 
also by disturbances of defecation or by suppression of peristalsis have 
been distinguished as genuine colic, from false and. from symptomatic 
colic. With the name false colic were designated painful affections of 
the peritoneum, the spleen, the kidneys, the internal organs of genera- 
tion, with the name symptomatic colic attacks of pains occurring in the 
course of such diseases as anthrax, purpura hemorrhagica, poisoning, 
gastro-intestinal inflammations. 

If, in closing the discussions of diseases of the stomach and intestines, which 
may be the cause of symptoms of colic, the authors here add a special chapter de- 
voted to a general description of colicky affections, they do so from various motives. 
Without such a chapter they could, in the first place, not clearly define what is meant 
by genuine colicky pains and differentiate them from other pains which are not of 
a true colicky nature, but which manifest themselves in a similar manner. Besides 
unnecessary repetitions in describing the symptomatology of diseases of the stomach 
and intestines may le avoided by treating of symptoms of colic in a separate chapter. 
And it is finally not at all superfluous to treat collectively the differential features 
of all diseases which may give rise to the symptoms of colic. 

Diseases of horses leading to the symptoms of colic are 
very frequent. This is shown among other observations by the 
statistics of the Prussian army, showing that three to five per 
cent of all horses annually become affected with ‘‘colic,’’ while 
the proportion of the total morbidity to ‘‘colic’’ is like 100 to 11- 
14. In veterinary clinics one-half or even more of all horses 
brought to the clinic suffer from-eolic; this very high figure is 
due to the fact that horses suffering from other diseases which 
lead to less obvious symptoms than ‘‘colic’’ are not brought to 
the clinic so frequently. 

The mortality of colicky affections varies within wide limits 
because the underlying diseases are different under different 
conditions and in various localities. This figure varies be- 
tween 10 to 17 per cent or perhaps even a little higher; it is, on 
an average, about 12 per cent. 

Various circumstances afford the reasons why colicky affee- 
tions are so common in horses. Horses appear to be more sen- 
sitive to pain than other species of animals. It is also part of 
the nature of the horse to react to disagreeable or painful sensa- 
tions in a very marked manner. Moderate pains often do not 
become noticeable at all in other species of animals, although 
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Another cause of the frequency of colicky affections in the 
horse are the anatomical conditions of the abdominal organs. 
The stomach is comparatively small, the pylorus is situated be- 
tween the blind pouch of the stomach and the stomachlike dila- 
tation of the large colon; this predisposes to overloading or 
dilatation of the stomach. The unusual length of the mesentery 
of the small intestine and the mostly free arrangement of the 
voluminous large intestine of the horse, predispose to certain 
displacements of the intestine under certain conditions (strangu- 
lation, volvulus or torsion). 

The physiologic condition of nutrition in horses likewise 
contributes materially to the occurrence of colicky affections. 
As shown by the experiments of Ellenberger, Tang] and Scheu- 
nert, part of the gastric contents pass into the intestines very 
early, even towards the end of a meal; the food is chewed only 
once and not particularly well prepared, it may consequently 
easily exert a deleterious influence upon the intestines, either by 
undergoing an abnormal fermentation and irritating the intes- 
tinal mucosa or by easily becoming inspissated. Part of the 
ingested water also enters the small intestine immediately. 

Very important are the methods of using horses and the 
amount and character of attendance they receive. No other 
domestic animal is so much exposed to errors in diet as the 
horse, especially in big cities where horses often receive spoiled 
food or improper food substitutes; often their meal time is not 
observed regularly; livery stable and dray horses must often 
work immediately after having been fed. The use of the horse 
as a work animal also brings about its frequent exposure to 
the inclemencies of the weather and to cold. 

An important role must finally be attributed to thrombosis 
of the mesenteric arteries which occurs practically without ex- 
ception only in the horse, but is very frequent in this animal. 
This affection accounts for a considerable percentage of the 
‘‘eolicky’’ diseases. 


Symptoms of Colic. Horses frequently look around to- 
wards the posterior abdomen; they trip about restlessly, groan, 
paw and stamp with their front legs, and kick against the ab- 
domen with their hind legs; if they become quiet for a time, 
they stand with the back arched, the neck and head stretched; 
they place the feet under the abdomen, switch the tail and are 
dull and apathetic. If the pains come on during motion, the 
animals have a short stiff gait; they do not like to move, soon 
stand still and can be made to move onward only by energetic 
urging. » 

During the periods of restlessness the animals try to lie 
down, doing so with great care; they may rest upon the abdo- 
men with their legs drawn under it, or they rest upon the back 
or roll from side to side. In other cases patients suddenly and 
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the feet and roll very recklessly. Often the animals assume ab- 
normal positions; they kneel on their front legs or sit on their 
haunches; they stretch out their front legs and elevate the 
thorax and head (sitting dog-fashion) or they stretch out their 
front legs and rest on the sternum. 

The symptoms usually come on in the form of paroxysms, 
between which the animals are quiet and worn out; frequently, 
however, they recover sufficiently and begin to eat, but a re- 
newed attack soon interrupts the meal. Sometimes the restless- 
ness 1s remarkably violent, the patients continually change their 
positions with hardly noticeable pauses; they constantly throw 
themselves on the floor and assume various positions; jump up 
again, kick, paw, rear and bite into various objects within their 
reach. During such violent attacks one may observe grating 
of the teeth, trembling, nervous movements (pressing for- 
ward, circulatory motions, shaking of the head). 

Symptoms on the part of various organs depend upon the 
causative morbid conditions. These symptoms have been de- 
scribed in the preceding chapters. 7 


Differential Diagnosis. Whenever symptoms of colic are 
present, it is always necessary to examine methodically all of 
the organs which may be the seat of the underlying affection, 
and to arrive at a differential diagnosis according to the prin- 
ciples laid down in the preceding chapters. Sometimes it may 
be necessary to ameliorate or remove a dangerous symptom 
even before the institution of the general examination. 

Symptoms of restlessness may be caused by the following 
morbid conditions: 

1. Diseases of the stomach: Acute and chronic gastric 
dilatation (overloading of the stomach, including stenosis of the 
pylorus), gastritis, gastric ulcer, parasites in the stomach. 

2. Intestinal diseases: Acute enteritis (rheumatic intes- 
tinal spasm, spasmodie colic), occasionally chronic intestinal ca- 
tarrh, enteritis (including specific acute infectious diseases and 
inflammations caused by poisons), meteorism, impaction, in- 
ternal obstruction, stenosis, thrombosis of mesenteric vessels, 
strangulation (also incarcerated abdominal hernia), torsion and 
volvulus, invagination, intestinal worms. 

3. Acute peritonitis. 

4. Diseases of the liver and bile ducts: Lodgment of gall- 
stones, acute, occasionally also chronic hepatitis, rapid increase 
in the size of the liver (for instance in consequence of hemor- 
rhage), rupture of the liver. 

5. Diseases of the urinary organs: Acute nephritis, 
nephritic abscess, pyelitis, obstruction of the ureter, inflamma- 
tion of the bladder, occlusion of the urethra. 

6. Diseases of the sexual organs: ‘Torsion of the uterus, 
spasm of the uterus caused by movements of the fetus, labor 
pains in normal delivery and in abortion. 
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7. Diseases of other organs: Pleuritis (very rare!) cer- 
tain diseases of the esophagus (spasm, obstruction, stenosis, 
dilatation), irritation of the rectum and its neighborhood by 
worms (oxyuris, gastrophilus larve), paralytic “hemoglobine- 
eee also long-continued hunger and great exhaustion from 
wor 

In making a diagnosis, symptoms of colic are only of minor 
importance, because they do not permit the determination of the 
underlying individual affection, or even of a group of allied 
affections. Almost continuous restlessness is, however, ob- 

served most frequently in acute gastric dilatation, in displace- 
ments of the intestines, in the grave forms of thrombosis of in- 
testinal vessels and in certain forms of obturation of the intes- 
tines. Unnatural positions are seen, especially in forward dis- 
location of the diaphragm, in intense intestinal tension or pain 
in the abdomen (displacements of the intestines, impaction, in- 
testinal calculi). 

Icteric discoloration of the mucosa with simultaneous rest- 
lessness points to disease of the duodenum, of the bile ducts or 
of the liver. 

Elevation of temperature from the onset points to an in- 
flammatory or infectious character of the disease, while a sub- 
sequent rise of temperature may be caused by a secondary in- 
flammatory process. 

In eases which have not yet progressed too far, a nearly 
normal frequency and character of the pulse permits the ex- 
elusion of grave inflammatory and infectious processes, also 
pressure upon the diaphragm, and usually also displacements of 
the intestines and the grave types of thrombosis. In the fur- 
ther course of the disease and in young animals these features 
ean, however, not be utilized for a differential diagnosis. The 
distribution of surface temperature usually runs parallel with 
the character of the pulse and with the condition of the respira- 
tion. The examination of the thorax occasionally furnishes 
data for a diagnosis of diaphragmatic hernia. 

Belching, retching, vomiting and a sour smell of the expired 
air speak in favor of primary or secondary affections of the 
stomach. 

Enlargement of the abnormal circumference may be absent 
in primary or secondary meteorism or it may be hardly ob- 
servable if the abdominal walls are very tense or if the me- 
teorism is confined to a small portion of the intestine; marked 
extension of the abdomen is usually caused only by bloating of 
the large intestine. 

Percussion of the abdomen hardly assists in arriving at a 
diagnosis. 

The intestinal sounds are of greater prognostic than diag- 
nostic value. The absence of peristalsis in certain portions of 
the intestines cannot be determined from the behavior of the 
intestinal sounds, because, unless quite feeble, the latter are con- 
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ducted from one spot to all parts of the abdominal wall. If, 
however, the sounds are persistently more frequent, and loudest 
over certain sections of the abdomen, one may conclude that the 
intestines of this region are in a condition of energetic per- 
istalsis. 

Complete constipation, coming on simultaneously with or 
soon after restlessness, speaks for obstruction or paralysis of 
the intestine; the absence of these symptoms at the beginning 
does not, however, exclude these affections. Retarded defeca-. 
tion, and even complete constipation, is observed also during the 
later course of disease of the stomach. Marked straining at 
defecation is observed most commonly in diseases of the rectum 
and in peritonitis. The character of the feces assists in some 
cases in arriving at a diagnosis. 

Rectal examination furnishes the most valuable data and it 
should never be neglected, as many cases can be diagnosticated 
correctly on the basis of a proper rectal examination. 


To make a careful rectal examination one should first inject two or three 
quarts of lukewarm water into the rectum; this relaxes the rectal wall and makes its 
internal surface slippery. Before introducing the hand the neighborhood of the 
anus is inspected and tumors, parasites or blood are noted if present. The oiled or 
greased hand is introduced by overcoming the resistance of the rectum with the 
fingers closed into a cone. It is then advanced carefully until the arm has been 
pushed in as far as the elbow; while this is being done one can ascertain, 
by palpating the rectal wall, whether the latter has been torn. The hand then 
progresses in the direction of the thorax to find out whether the rectum is empty 
(obstruction). Then palpation is made through the rectal wall in order to examine 
the urinary bladder, the two abdominal rings (in mares the ovaries), the accessible 
portions of the small and large intestines, the posterior or mesenteric root, the poster- 
ior, upper portion of the spleen, the left kidney and, in horses that are not too large, 
the anterior mesenteric root and the vessels contained in it. A man of medium size 
is able, in not too large horses, after introducing the arm up to the shoulder, to 
palpate the anterior portion of the left kidney and from there downward and 
laterally a spherical segment of the abdominal cavity. If possible the examination 
is made on the standing horse. Very restless horses must be first quieted by an in- 
jection of morphine or by choral hydrate, or they must be restrained. 


- Treatment. In order to avoid serious errors, treatment 
must always be directed against the underlying disease, which 
has either been determined with certainty or at least with good 
probability. The variable nature of the causes of colicky pain 
excludes any uniform method of treatment; it is, however, al- 
ways advisable to take the patients to a roomy closed place well 
littered with dry straw, to prevent reckless throwing down and 
impetuous rolling partly by narcotic means, partly by proper 
attendance, to prevent if possible ruptures and displacements 
(see chapters on internal strangulation, torsion and volvulus). 
An exception in this respect are torsion of the large intestine 
when moderate rolling may be permitted. The indiscriminate 
use of laxatives and similar drug's 1s absolutely worthless, fre- 
quently even harmful. 

Aside from the internal treatment of the underlying dis- 
ease, operative interference will play an important role in the 
future; this includes the introduction of the stomach tube, lav- 
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age of the stomach, the reduction of displacements, the removal 
of obturating foreign bodies per rectum or by rolling, and 
finally laparotomy and enterotomy. One must, however, al- 
ways remember that laparotomy, and still more laparotomy 
combined with enterotomy, are procedures that are quite dan- 
gerous for the horse and they must still be perfected more be- 
fore many animals can be saved by them. 

It is possible to diminish the colicky affections materially 
by a suitable prophylaxis, especially by dietetic measures (see 
page 406). — 
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28. Animal Parasites in the Stomach. 
(a) Gastrophilus Larvae in the Stomach of the Horse. 


Occurrence. The larve of bot-flies occur almost exclusively 
in the stomach of horses after prolonged pasturing; they are, 
however, seen occasionally also in horses which have been work- 
ing along roads along which much brush grows. Foals from eight 
months up to the age of three years are most commonly af- 
fected, older horses more rarely. The bot-fly larve disease is 
seen most frequently after the stabling of horses in the fall. 
The better breeds are particularly liable to be affected. 


Etiology. Fly larve develop from the ova of brachyceric 


flies (Diptera brachycera) which include the bot-flies (Gastrus, . 


Gastrophilus). The fullgrown larve are brown to red to yel- 
lowish gray, 15-20 mm. long, elongated, pointed in front, obtund 
behind, they are made up of 11 rings which are usually rounded 
more on the dorsal surface and beset with hooks. The first 
ring bears two chitinous mouth-hooks with wart-shaped anten- 
nae. 


The larve of the following species of Gastrophilus oceur in the 
stomach of the horse: 


1. Gastrophilus equi. (G. intestinalis, large stomach bot-fly); it is 12-14 m. 
m. long, rusty-yellow, similar to a bee; it deposits its eggs preferably on the anterior 
part of the animals. The larve usually are attached to the cardial portion of the 
stomach, they are 18 m. m. long, thick, yellow-brown to flesh-colored, fitted with two 
rows of hooks which become larger anteriorly and are attached to the anterior margin 
of the body-segments; the 9th of these segments does not carry hooks in the middle 
of the dorsal surfaces, the 10th none on the back, and the 11th none at all. The fly 
is prevalent almost everywhere and gives origin to the largest number of stomach 
bot-fly larvee. 

2. Gastrophilus haemorrhoidalis. (Rectum bot-fly.) It is 9-11 m. m. long, 
very hairy, brown-black, also widely distributed. The female deposits her eggs 
preferably about the lips and nares at the basis of the hairs, but also on other places 
of the fore part of the body. The larve are only 13-16 m. m. long, dark red, without 
hooks in the middle of the dorsum of the 8th and 9th and frequently the 7th ring, 
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and without hooks on the entire dorsum of the 10th ring. The 11th ring is quite 
bare of hooks. The larve live in the cardial part of the stomach but also in the 
pyloric portion and in the duodenum; before being discharged, they remain in the 
rectum for a time, or even on the anus, and assume a greenish color. 

3. Gastrophilus pecorum. (Cattle bot-fly.) It is 12-15 m. m. long, rusty- 
yellow to dark brown; the eggs are black. The larve are 13-20 m. m. long, dark red. 
There are no hooks on the back of the 6th and 7th ring in the middle, none at all 
on the back of the 8th-10th rings; on the lower surface of the 10th ring there is only 
one row; the 11th ring has no hooks at all. They live, in Hungarian and Russian 
horses, preferably in the stomach and duodenum, and also remain in the rectum for 
a time before being discharged. 

4. Gastrophilus nasalis. (G. veterinus, nose bot-fly). This fly is 12-13 m. m. 
long, chestnut brown; the eggs are white. The larve are 13-15 m. m. long, whitish 
yellow, the posterior end reddish. They carry only one row of slender hooks, which 
are lacking on the back of the 9th ring in the middle. On the back of the 10th and 
on the 11th ring they are absent altogether. The 
larve live almost exclusively in the duodenum 
near the pylorus, only exceptionally in the 
stomach. 

5. Gastrophilus flavipes. Occurs in the 
regions on the shores of the Mediterranean and 
in Asia Minor, the larve live in the stomach of 


asses. : 

6. Gastrophilus inermis. The  larve 
were found by Brauer and Henry in the rectum 
of horses. 


Evolution of the Gastrophilae. The 
eggs are elongated conical and are glued 
to the hairs in a downward direction 
(Fig. 62); as they open after 4 to 5 
days, or according to Joly only after 
about three weeks, slender larve come 
out which consist of 13 segments. These 
bore with the anterior end into the mu- 
cous membrane of the place where they 
remain definitely, that is usually in the 
stomach; there they attach themselves by 
Fic. 62. Ovum with larve of Gas. means of ‘their hooks, and pass through 
trophilus equi. Figures to the right a period of development of some 10 
double magnification, to the left months. After being matured they de- 

highly magnified. tach themselves from the mucous mem- 

brane during the months of May and 

June, and enter the pupa stage in horse manure or in the ground, in 

the course of 1 to 3 days; after 30 to 40 days more they are fully ma- 
tured flies and cohabit. 


The bot-fly larve are taken up from the month of June to 
the beginning of October, preferably during hot days of July, 
August and September, during which time the bot-flies fly 
especially during the midday hours, search out horses, asses 
and mules which are kept outdoors, and deposit their eggs par- 
ticularly on the fore-parts of the bodies of the animals (neck, 
mane, around the nose and mouth, fore-feet) ; in doing so the 
flies may either settle upon the skin of the animals or fly above 
them at a distance of several centimeters. The larve which 
leave the eggs produce a slight itching and thereby induce the 
animals to gnaw and lick the affected part of the body or to 
lick one another, whereby the larve get on the tongue of the 
animal and pass with food or water into the stomach. Accord- 
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ing to another opinion, the larve migrate actively toward the 
mouth or those parts of the body from which they can be licked 
off. The empty egg shells remain attached to the hairs for a 
long time, even if the animals are well cleaned. 


Pathogenesis. Bot-fly larva may be present in the stom- 
ach, even in considerable numbers, without disturbing its func- 
tion markedly; this may be due to the fact that they are most 
commonly adherent to the left half of the stomach which plays 
no important role in the digestive function. If, however, they 
are present in very considerable numbers and bore into the 
glandular right half of the mucosa, they then cause pain to 
their host and bring about nutritive disturbances. ‘This is 
partly on account of the withdrawal of blood and lymph but 
mostly on account of disturbances of the motor and secretory 
function of the stomach. Whether the hemolytic substances 
which Weinberg has found in the larve have a deleterious 
effect upon the.blood of the host is not known. The pylorus 
or duodenum may exceptionally be obstructed by the larve. 

In the neighborhood of the defects which they have pro- 
duced in the gastric mucosa, the larve cause a chronic inflam- 
matory process by poisonous metabolic products and by me- 
chanical irritation. When the loss of substance is very consid- 
erable, the power of resistance of the gastric wall is very much 
decreased and an accumulation of gastric contents may easier 
occur. In exceptional cases the larve may perforate the wall 
of the stomach or even that of the duodenum (Numan), or some 
larger blood vessel is injured and hemorrhages may occur, which 
may have a fatal termination (Zurn, Dammann, Hertwig, Bruck- 
miller, Thomas). As to the pathogenic effect, the larve adher- 
ing to the pylorus and the duodenum are the most dangerous 
(G. hemorrhoidalis and nasalis). 


The ulcers caused by gastrophilus larve may, like any other loss of substance, 
form the portal of entrance for various infectious microorganisms (Perroncito). 


Anatomical Changes. On postmortem examination, one 
finds the larve in the stomach and sometimes in very great 
numbers. Numan counted more than 1,000 in one case; Ker- 
sten found over five quarts in another case; Rexilius saw the 
stomach and the constricted duodenum filled with larve, and 
Kater the duodenum completely obstructed with gastrophilus 
larve. On the internal surface of the gastric wall one sees 
round, craterlike depressions with a diameter of 3-4 mm.; the 
base appears red, and the margins are formed by the thickened 
epithelial covering of the mucosa. In the glandular portion and 
in the mucosa of the duodenum one sees around the place of at- 
tachment swelling, redness and possibly also small hemorrhages. 
Exceptionally there may be abscesses in the gastric wall. 

According to Petit and Germain the base of the ulcers is formed by necrotic 


tissue; in the neighborhood of the latter are chronic inflammatory changes with 
infiltrating eosinophilic cells; small pegs of epithelial cells penetrate into the under- 
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lying tissue from the thickened epithelial covering. There is a proliferation of the 
gastric glands and microscopically small adenomalike formations subsequently de- 
velop in the tissues below the base of the ulcer. After the detachment of the 
larve cicatricial nodules remain in the mucosa. 


symptoms. Aside from those very rare cases which go 
on to perforation, the invasion of a larger number of Gas- 
trophilus larve leads, particularly in foals, to symptoms similar 
to those of strongylosis in lambs (stomach-worm disease of 
lambs, Kroning). According to the intensity and the time of 
the infection and the nutritive condition of the affected animals, 
the symptoms come on either towards the end of the period of 
pasturing or shortly after the stabling of the animals, or occa- 
sionally only during winter. In the foreground of the clinical 
picture are variable appetite, poor appearance of the animal, 
pale discoloration of the mucose, marked emaciation and occa- 
sionally symptoms of colic. The heartbeat becomes thumping, 
the pulse weak, the general condition poorer and poorer, and 
the animals, which finally suffer from a complete lack of appe- 
tite, have dwindled down to mere skeletons, so that they finally 
cannot get up from the floor any longer. If proper treatment is 
not instituted the animals may die from six to eight week after 
an intense invasion (Kroning) or perhaps only after two to 
four months; in milder cases spontaneous recovery occurs. 
Kater observed in a horse the picture of stenosis of the duo- 
denum; Tegg that of pylorus stenosis; Rexilius saw increasing 
eachexia, lack of appetite and increased thirst. 

The presence of larve of Gastrophilus hemorrhidalis and 
G. nasalis causes an irritable condition of the rectum, which 
leads to symptoms of gastric catarrh (frequent defecation, 
straining, itching, eventually excitement and restlessness, sim- 
ilar to those in colic) ; straining may exceptionally lead to pro- 
lapse of the rectum. 


Diagnosis. The greatest significance must be attached to 
the history of the case (onset of-the disease shortly after a 
rather long period of pasturing) with a negative result of the 
examination of the various organs. Additional evidence is 
forthcoming if Gastrophilus larve are expelled from time to 
time per rectum and if such larve are found attached to the 
rectum. Cachexia of foals (see page 371), can be excluded by 
the fact that it disappears entirely during pasturing or at least 
improves considerably. The presence of ascaris in the intes- 
tines can be ascertained by finding the worms of their ova in 
the feces. The exclusion of sclerostomiasis is always very 
difficult and often can be made only on postmortem examina- 
tion; both diseases may occur simultaneously. Infectious anemia 
attacks horses without difference of age and, in chronic cases 
which alone have to be considered with reference to differential 
diagnosis from gastrophilus infection, causes repeated attacks 
of fever with little disturbance of appetite. 
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Treatment. The ordinary anthelmintic drugs have no ef- 
fect upon the very resistant gastrophilus larve. The larve, 
however, are killed or nareotized by carbon disulphide (car- 
boneum sulphuratum) which has been recommended by Per- 
roncito and Bosso and they are then voided with the feces. 
The drug is administered in gelatin capsules of 12-15 gm. (foals 
only 6-8 gm.) three or four times at intervals of two hours, after 
the animals have been starved for twelve to twenty-four hours. 
The medicine is administered with the aid ofa balling gun 
or the capsules may have been lubricated with castor oil or 
vaselin and they are placed on the tongue by the hand, pro- 
vided the animals are not too young; they are then swallowed 
by ‘deglutition due to reflex irritation. One may improvise a 
simple balling gun by splitting crosswise one end of a reed 
12-15 em. long; the four sections made by the cross incisions 
must be rounded off. One end of the capsule, made slippery as 
indicated above, is grasped between the four sections of the 
reed and is pushed along the hard palate, back to the velum, 
then the capsule is swallowed (Tarr). The carbon disulphide 
may be given in the fractional doses as mentioned, or in a single 
dose with 200-300 gm. of castor oil. After twelve to twenty- 
four hours, one administers 250-500 gm. of castor oil, or tartar 
emetic (6-10 gm.) with sweet milk or mucilage or an aloe pill 
(15-380 gm.). The efficiency of carbon disulphide has frequently 
been confirmed (Bugarli, Cognesi, Hanke, Wessel, Kroning and 
others); the discharge of the larve begins as early as the next 
day; they are found in the feces in various stages of develop- 
ment. Animals which are greatly emaciated are much affected 
by energetic treatment and some may even succumb to it 
(authors’ observation). Santy found oil of turpentine effective 
(50-80 gm.) ;it is given in milk. Jacobsen uses coal tar (15-20- 
30 gm.) with linseed gruel three times during one day, the last 
dose being combined with 5-10 gm. of aloes. Alessandrini rec- 
ommends chloroform to be given in the same manner as the 
carbon disulphide. 

Larve in the rectum may be removed manually or by in- 
jections of soap-, vinegar-, or creolin-water; also with carbon 
disulphide (5 to 10 gm. to one quart of mucilage). Labat rec- 
ommends the inunction of the rectal mucosa with boro-vaselin, 
whereupon the larve become detached, without dying, and are 
voided. The discharged larve should be destroyed. 

Literature. Kréning, Z. f. Vk., 1906, 202 (Lit.).—Petit & Germain, Bull., 


1907, 405.—Alessandrini, Clin. vet. 1909, 273.—Jacobsen, Maanedsskr. 1911, XXIII, 
257. 


Nematodes in the Stomach of the Horse. The finely filiform 
Spiroptera megastoma causes the formation of firm worm-swellings, 
in size up to that of a hen’s egg, rarely larger, which are constructed 
in separate compartments; they also lead to adenoma-like swelling of 
the glands in the mucous membrane. The swellings are almost without 
exception situated beneath the mucosa which contains the glands, near 
the folded border, and are covered by a normally tinged mucous mem- 
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brane with one or several openings from which purulent secretion and 
worms may be pressed out. The worm-swellings make their appearance 
particularly in the month of July, and are very frequent in New South 
Wales; they seem to cause digestive disturbances only rarely, if they 
are very large and if situated in the region of the pylorus (Railliet, 
Knabe, Fiebiger) ; but the origin of the digestive troubles can hardly 
be ascertained during the life of the animals, because the embryos, 
which are 0.6-0.7 mm. long, leave the eggs in the mother animal, and 
it is very difficult to discover them in the fecal masses. According to 
Berké individual Spiropterae megastoma may move about freely in the 
stomach and intestine and attach themselves to the mucosa; according 
to Weston they may produce ulceration in the pyloric region of the 
stomach and in the gut, followed by peritonitis. 

The Spiroptera Microstoma appears to be more harmful. It some- 
times lives in large colonies of individuals free in the contents of the 
stomach, often has been found imbedded deeply in the mucous mem- 
brane by means of its anterior end, and in this case it leads to ulcera- 
tion (Railliet) or thickening of the mucosa (Dupuy & Prince). Diem 
observed in four horses slight symptoms of colic during eating, also 
vomiting, emaciation and general weakness; these symptoms disappeared 
after the spiroptera, which were not determined particularly, had been 
removed by drugs. For this purpose, Diem found carbon disulphide 
and aloe appropriate, as in gastrophiliasis. According to Martin’s ex- 
perience the stomach spiropterae are very resistant to the usual anthel- 
minthies, but large doses of lysol are said to cause their discharge. 

The Trichostrongylus Axei (Strong. Axei. Str. tenuissimus) has 
been found in adenoma-like formations in the mucous membrane of the 
stomach (Axe, Petit & Germain, Wolffhuegel, Mazzanti). 


Literature. Berké, Chl. f. Bakt., 1911, LVIII, Orig. 129.—Diem, W. f. Tk., 
1908, 873.—Neveu-Lamaire, Parasitol. des anim. dom. Paris, 1912.—Petit & Germain, 
Bull., 1907, 410, 421.—Weston, Amer. vet. Rev. 1905, 357. 


(b) Stomach-worm Disease of Sheep and Goats. Strongylosis ven- 
triculi ovium et caprarum. 


Occurrence. The disease occurs in marshy territories, ex- 
posed to frequent rains and inundations, and it sometimes 
causes great losses. Animals of all ages are affected, but pref- 
erably only lambs, kids and yearlings. The affection is fre- 
quently seen simultaneously with the lung-worm-, or the liver- 
fluke disease. 


Etiology. The disease is produced by stomach strongylides 
which belong to the sub-family of the Trichostrongylides. Of 
primary importance is Strongylus (Haemonchus) contortus, but 
other stomach strongylides are usually of etiological import 
together with it. 


The Strongylus (Haemonchus) contortus Rud. is a filiform whitish 
or red worm, the red color of which is attributed by most authors to 
blood coloring matter which it has sucked up, although Ligniéres among 
others believes it to be a different coloring substance. Near to the 
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frontal end, the worm carries two lateral tooth-like papillae; the mouth 
is bare. The male is 1-2 cm. long, its bursa consists of two long lobes 
and an accessory right lobe. The female is 2-3 em. long, pointed at 
the posterior extremity; the vulva is situated in the caudal fifth of 
the body, with a wart on each side. The eggs are elongated oval; at 
the time of deposition they are grooved, according to Railliet they al- 
ready contain an embryo. 

Strongylus (Nematodirus) filicollis Rud. is a hair-shaped white 
worm, very thin in front, thicker behind, with longitudinal ridges 
and bare mouth. The male is 0.8-1.3 em. long, the bursa two-lobed 
with two very long spicula. The female is 1-2.4 em. long; the vulva is 
behind the middle of the body. The eggs (Fig. 63) are elongated oval, 
110-113 p» long, grooved. 

Of rarer occurrence are Strongylus (Trichostrongylus) retortae- 
formis, Str. (Trichstr.) instabilis, Str. (Ostertagia) Ostertagi, (Str. 
convolutus), Str. cireumeinctus s. vicarius (Ostertagia cireumeincta), 
Str. (Cooperia) Curticei (Str. ventricosus). 

The embryology of the stomach strongylide has not been settled 
in all particulars and for all varieties; the investigations of Ransom, 
Piana and Stodter have shown, however, that the ova of Strongylus 
contortus, Strongylus Ostertagi and Strongylus retorteformis, voided 
with the feces of infected animals, under favorable conditions of tem- 
perature (5-10° C.), discharge embryos of 0.3-0.4 mm. length in a few 
hours which obtain their nutrition from the excreta in which they were 
set free and grow up to the size of about one mm. According to Ransom 
in 4 days if the outside temperature is 39° C., in 6 to 14 days at a 
temperature of 21° C., and in 3 to 4 weeks at a temperature of 10° C. 
during which time they pass through one change of their covering. If 
the larve are then taken up by sheep they attain their full length after 
a sojourn of two to three weeks in the abomasum of these animals. 


The resistance of the larve is very great. According to Ransom they can stand 
desiccation for thirty-five days, and according to Piana up to ten months. They 
become immobile in much water; can, however, revive later on. They can stand 
the cold of winter without any harm and remain alive on pastures for seven or eight 
months. The embryos which are still within the eggs, perish from drying and 
freezing quickly and do not leave the eggs at all at a temperature below 5° C. 


Natural infection occurs during pasturing by the ingestion 
of plants contaminated with Strongylus larve, possibly also with 
the drinking water. Lambs are said sometimes to become in- 
fected during barn feeding (Michalik). Eggs as well as em- 
bryos up to their fourth to fourteenth day of embryonic life are 
not infective (Ransom). 


Pathogenesis. The strongylide bore into the gastric mu- 
cosa and suck blood from it; in this manner they disturb the nu- 
trition of the hosts in a degree proportionate to their number. 
More detrimental than the loss of blood is, however, probably 
the absorption of toxic metabolic products (according to Grosso 
hemolysins) of the parasites. 


The injuries produced by the parasites afford an opportunity for bacterial in- 
vasion. Ligniéres showed that a disease prevalent in Argentine and kncwn under the 
name of Lombriz (see Vol. I) was caused by a bacillus bipolaris entering through 
such injuries made by Strongylus (Ligniéres). 
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Anatomical Changes. The parasites usually adhere in 
large numbers to the mucosa of the abomasum which presents 
the appearance of an acute or chronic catarrh, and occasionally 
also small ulcers. The contents of the abomasum may show a 
reddish discoloration. Sometimes the Strongylus worms can 
be found only by a microscopic examination (Stoedter), but it is 
generally sufficient to mix the gastric contents with water in 
order to insure their detection (Ransom). 


Symptoms. The onset of the symptoms occur a certain 
time after the ingestion of the embryos; the symptoms may 
come on in the fall or only during winter 
and they indicate nutritive disturbances 
and anemia. The animals at first appear 
less lively; they are feeble and remain 
back in development in spite of a well pre- 
served appetite. In the course of time, 
the symptoms of anemia, hydremia and 
cachexia set in, and the very much emaci- 
ated animals finally die. In the later 
course of the disease the feces are some- 
times dark and fluid and are voided with 
symptoms of colic; the feces then some- 
times show Strongylus ova (Fig. 63); in 
: other cases convulsions and paralytic con- 
Fig. 63.Ovum of Strongylus ditions are seen. The blood shows many 

filicollis. poikilocytes (deformed red blood corpus- 

eles, Wernicke) on microscopic examina- 

tion and basophilic granules in the red blood corpuscles. The 

diagnosis is established only by the-microscopical demonstration 
of strongylus eggs in the feces (Fig. 63) or on autopsy. | 


Treatment. Strongylosis may be treated with more or less 
suecess with the following drugs: Oil of turpentine, alone or 
mixed with stinking animal oil (of each one teaspoonful), kam- 
ala (4-5.0 gm. per day in water or milk), picrate of potash 
(0.12-0.20 gm. in an infusion of linseed on three consecutive 
days, Raabe), areca nut and also arsenic (for ten sheep daily 
50.0 gm. of areca nut and 1-2 gm. arsenic mixed with bran, 
Moussu). On account of its variability in composition creosote 
(given in 1% watery mixture, 60-120 gm. to lambs, 90-150 gm. 
to sheep) often fails to produce favorable results. Creosote 
may also be given in 1 gm. doses in gelatin capsules, or tea- 
spoon doses of 20% creosote vasoliment, also 1.5 gm. creosote, 
5 gm. extr. filicis and 3 gm. thymol with a little alcohol, gum 
arabic and 200 gm. of water. Arsenic is often employed (up 
to 1-3 gm. for grown sheep), also Cooper’s solution (1 gm.) 
(Theiler). von Linden recommends bichloride of copper witb 
100 parts of salt as.a saltlick, or 5 ec. of a 1% solution daily in 
100 gm. of milk. The diseased and suspected animals must be 
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fed generously. In order to promote the formation of blood, 
damholid may be administered (50 gm. of a 50% solution in a 
3% solution of aktol, three times daily). Sulphate of copper 
has given good results in South Africa (1.25% watery solution 
25 gm. for very young lambs, 45 gm. for lambs one-half year old, 
75 gm. for yearlings and 90-100 gm. for adult sheep). 


Prophylaxis. This consists in avoiding wet, marshy and 
suspicious pastures and the separation of the sick and of all 
adult animals from the lambs and kids. The animals should 
have access to good and, if possible, to running water; eventu- 
ally there should be elevated stone. steps leading to the source 
of water to prevent the animals from tramping into it or con- 
taminating it with their feces (Stodter). If a continuous avoid- 
ance of infected pastures is not possible, they ought to be aban- 
doned as such for one or two years and ought to be utilized for 
other purposes. Ransom recommends a procedure in this re- 
spect which promises permanent results, because the worm- 
larvee die within one year if the infected pasture is not visited, 
in the meanwhile, by sheep or by susceptible animals. 


From October to March the animals may be kept in a common barn without 
consideration as to age, and they may be pastured together in April in a non- 
infected pasture. In May the pasture is changed every two weeks, and in June 
every tenth day, and between July and August every week in such a manner that 
the preceding pastures are no more visited during the same year; in September the 
change of pastures should again occur in longer intervals. Next year the same 
pastures may again be visited in the same order of rotation, because the disseminated 
ova or embryos have perished in the mean time. In the fall the adult sheep should 
receive an anthelmintic course of treatment. 

Another method consists in dividing the pasture by a small neutral strip into 
two portions, one for the lambs and one for the adult animals. The lambs should be 
allowed to be with their mothers only during sucking. If covering of the females 
is so arranged that ewing occurs during the winter months, the lambs may be sepa- 
rated from the ewes at the beginning of pasturing and they can then be pastured 
in localities which have not been visited by sheep for one year. The new-born lambs 
should be separated immediately from affected and suspected ewes, and should receive 
only boiled milk. 


Literature. Michalk, B. t. W., 1891, 573—Piana, Clin. vet., 1906, 15._-Ransom, 
Vet. Journ., 1907, 340.—Stodter, Die Strongyliden im Labmagen der gazahmten 
Wiederkaiuer und die Magenwurmseuche, Dis. Bern., 1901 (Lit.).—Grosso, B. t. W., 
1909, 394.—Theiler, V. Journ., 1912, 323. 


Stomach-worm Disease in Deer. The Strongylus contortus, Str. 
Ostertagi and the Str. filicollis sometimes produce stomach-worm disease 
in deer and occasionally leads to many eases of death. The affection 
gives rise to a hydremic cachexia if the invasion of the worms is mas- 
sive. (Feser, W. f. Tk., 1903, 173.—Stroh, Z. f. Flhyg., 1905, XV, 163). 


(c) Stomach-worm Disease of Cattle. Strongylosis ventriculi bovum. 


Occurrence. Strongylide are frequently parasitic in the 
abomasum of cattle, but they produce disease only if present in 
large numbers. The disease is then usually seen in young cattle 
after they have been pastured. Sometimes the disease occurs 
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in an enzootic form (Harker, Penberthy, MacFadyean, Lién- 
aux, Klein). 


In the Berlin abattoir, Ostertag found Strongylus convolutus (Str. Ostertagi, 
Stiles) in 90% of the cattle killed. According to Stodter the stomach strongylosis 
of cattle is found everywhere in the world. 

Schnyder, who has studied stomach strongylosis, claims that the disease known 
in the country around the Ziirich Lake as ‘‘ Kaltbrdndigkeit’’ is a strongylosis 
found during all seasons and in eattle of all ages, independently of dry or green 
feeding. He could demonstrate the presence of the disease in 0.2% of all cattle. 
Bang, however, calls attention to the fact that these cases, and others frequently 
observed in cattle, may be a combination of gastric strongylosis with the much more 
dangerous enteritis paratuberculosa Bang (see Vol. I). 


Etiology. According to Schnyder’s investigations there 
occur in the abomasum of cattle Strongylus (Ostertagia) oster- 
tagi (Str. convolutus), Str. (Trichostrongylus) restorteformis, 
Str. (Cooperia) Curticei (Str. ventricosus), Str. oncophorus 
(Cooperia oncophora), and the Str. (Haemonchus) contortus 
Rudolphi. One usually finds several species simultaneously in 
the stomach and intestines. 

Concerning the embryology of the gastric Strongylus of cat- 
tle, the mode of natural infection and the pathogenesis, the 
reader is referred to what has been said under strongylosis of 
sheep (see page 489). 


Anatomical Changes. According to Schnyder and Blunsehy, 
one finds in an advaneed stage of the disease emaciation, anemia 
and eventually hydremia; the mucosa of the abomasum is swol- 
len and edematous, raised in gelatinous folds, reddened here and 
there and beset with grayish white nodules, the size of a pinhead, 
with a small central pale vesicle (these formations are the so- 
called worm nodules). One also sees-erosions from the size of 
a lentil to that of a finger nail. Sometimes the mucosa is coy- 
ered with a heavy flocculent deposit. The Strongylus worms 
may be found in the washings of the contents of the abomasum 
(decanting the contents). 

The mucosa of the small intestines, especially in the median 
portions of the latter, here and there is swollen and loose, forms 
coarse transverse and longitudinal folds; it is reddened in spots 
as it is in enteritis paratuberculosa. 


Histologic examination shows that after entering the depressions and glands 
of the fundus the worms penetrate down to the muscularis mucose and roll up 
spirally, an exudate with round cell infiltration then occurs, and this forms nodules 
with a central depression. Subsequently the tissue forming the nodule becomes de- 
stroyed and a profuse proliferation of the tunica propria occurs. Though the worms 
also get into the glands of the mucosa of the pylorus, nodules are not formed in this 
part of the gastric mucosa, nor in that of the mucosa of the small intestine, but 
there is a necrosis of the epithelial cells and of the lymph-follicles in the immediate 
neighborhood of the parasites. After the worms have left the nodules in the gastric 
mucosa, they bore into the mucosa of the small intestine with their head and project 
free into the lumen of the bowel with their tail end. 


Symptoms. The clinical symptoms of gastric strongylosis 
of cattle come on late in summer or early in fall and are similar 
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to those of the worm disease in sheep (see page 491). After 
mixing the feces with water and pipetting off the latter, one will 
find in it more or less numerous strongylus ova. 


Watery stools are the most prominent symptom of the disease called 
““Kaltbrandigkeit,’’ the fetid stools are voided in a curved stream and 
usually contain small air bubbles. Thirst is increased. The further 
course brings about rapidly increasing emaciation, anemia, diminution 
of the secretion of milk, although the facial expression remains lively 
almost to the end, temperature and pulse remain normal. There may be 
an edema of the external region of the larynx and of the thorax even 
during the first week of the affection. Temporary improvement occurs 
occasionally. 


Diagnosis. A reliable diagnosis can only be made by ex- 
cluding disease of all other organs and finding the ova in the 
feces; sometimes the correct diagnosis is made only after the 
animals have been killed or have died a natural death. The dif- 
ferential diagnosis has to consider particularly enteritis para- 
tuberculosa (see Vol. I). 


Treatment and Prophylaxis. In cases not very much ad- 
vanced Schnyder had good results from the administration of 
flores cing (150-200 gm. prepared as a decoction). One may also 
use the drugs mentioned under worm disease of sheep; the 
doses have to be increased proportionately (see page 493). 
Klein obtained favorable results with creosote. 

The prophylaxis calls for measures like those recommended 
against strongylosis of sheep (see page 493). 


Literature. Blunschy, Unters. iiber d. Veraind. d. Schleimh. b. d. Magen-Darm- 
Strongylose, Inaug. Diss., 1906 (Lit.).—Klein, Vet. Jahrb., 1906, 131.—Liénaux Ann., 
1900, 438.—Ostertag, Z. f. Flhyg., 1890, I, 1—Schnyder, Beitr. z.» Kenntn d. Magen- 
Darm-Strongylose, Inaug. Diss., 1906 (Lit). * 


(d) Parasites in the Stomach of Swine. 


The following nematodes occur in the stomach of hogs: 


1. Spiroptera strongylina; a slender whitish worm, males 10 to 
13 mm., females 12 to 20 mm. long; it forms small tumors in the 
submucosa; it bores into the mucosa and may in this manner cause 
serious gastritis. This parasite has repeatedly caused enzootics, ter- 
minating fatally within three to four days (v. Ratz). It is found more 
frequently in the wild boar and the peceary. : 


2. Gnathostoma hispidum (Cheiracanthus hispidus) ; cylindrical 
worm, 2 to 3 em. long, thickened at the anterior end, adhering to the 
gastric mucosa or boring into it, the posterior end projecting free into 
the lumen. The worm produces intense inflammation of the mucosa, 
thickening of the gastric wall, dilatation of the stomach, disturbances 
of digestion, cachexia (Csokor) ; the parasite was found in Hungarian 
hogs by v. Ratz and Stroese. 
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3. Simondsia paradoxa; found in England by Simonds, in Hun- 
gary by v. Ratz in the stomach of swine; the females, 45 mm. long, were 
seen inside of cysts of the gastric wall, projecting with 
their head into the cavity; the males are found free in 
the gastric contents. 

4. Strongylus rubidus. This worm was found by 
Hassall and Stiles in 25 to 75 per cent of all hogs exam- 
ined in the stockyards of Washington, D. C.; Opper- 
mann saw an enzootic outbreak of the disease due to this 
worm among breeding sows of a farm in Westphalia, 
Hiagicsb Cain Germany. The infection occurred while the animals 
from Gaathosto. Were in an unpaved yard continually contaminated with 
ma hispidum manure. The worms produce diphtheroid chronie¢ in- 
(After Ciurea). flammatory changes in the gastric mucosa, which lead 

to profound anemia, cachexia and final death. The 
feces of the sick animals showed ova of Strongylus rubidus in large 
numbers. 

5. Physocephalus sexalatus was found, associated with Spiroptera 
strongylina, by Foster. 


Literature. Oppermann, D. t. W., 469 (Lit.).— v. Ratz, Z. f. Tm., 1899, III, 
322 (Lit.).—Ciurea, Z. f. Infkr., 1911, X, 288 (Lit.).—Foster, Exp. Stat. Record, 
1911, XXV, 186. 


(e) Parasites in the Stomach of Carnivora. 


In the stomach of dogs Spiroptera sanguinolenta is found most fre- 
quently enclosed in tumorlike formations; it usually does not produce 
disturbances (see page 261). 


Larve of Gastrophilus equi have been found a few times in the stomach of 
dogs, they were probably swallowed with horse manure and had attached themselves 
to the gastric mucosa (Railliet). Ascaris marginata and Tenia may get into the 
stomach from the intestines. 


Ollulanus tricuspis is parasitic in the stomach of cats. It is a 
slender worm one mm. long and is sometimes found in exceedingly large 
numbers in the catarrhal gastric mucosa; the females, which are pro- 
vided with three nodules at the tail end, produce live embryos. The 
latter subsequently wander from the stomach and intestines into various 
organs (lungs, liver, diaphragm, pleura) where they may subsequently 
be found encapsulated in cysts of the size of a pin head. The larve 
voided with the feces or the bronchial secretion are found in the mus- 
cles of small rodents encapsulated in a manner like trichine, and cats 
probably infect themselves from the meat of mice. 


(f) Stomach-worm Disease of Rabbits and Hares. 


Strongylus strigosus (Graphidum strigosum) oceurs not infre- 
quently in the stomach of rabbits, more particularly of hares; it is 
present in great numbers and causes anemia, hydremia and _ ascites. 
The infection is probably transmitted through the drinking water, in 
which the embryos leave the eggs which have been discharged with the 
excrements; the eggs are elliptical, 106 » long, and are grooved when 
deposited. 
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The usual anthelminthics are to be employed for treatment (see 
the chapter Tape-worm in Rabbits), and care should be taken to keep 
the rooms in which the rabbits are kept dry and clean, for the sake of 
prophylaxis. 


(g) Parasites in the Stomach of Fowl. 


Chickens. In the glandular and muscular stomach the Dispharagus 
nasutus (Spiroptera s. Filaria nasuta) occurs, a filiform worm, 5-9 mm. 
long, with two mouth-lips and two skin-bands passing from the mouth- 
lips and being bent ventrally. The eggs are 38 » long, oval, with thick 
shells, they contain a rolled-up embryo which is said to live for a time 
in a small crab after leaving the egg (Piana). Occasionally the disease 
produced by this worm occurs in enzootic distribution (Legros, Colucci, 
Piana, Nelman). Both portions of the stomach may be involved or 
only one; the glandular stomach is enlarged, its mucous membrane 
thickened and peculiarly villous in appearance if many parasites 
have bored into it. The inner surface of the muscular stomach soon 
becomes rough in consequence of the presence of many parasites, 
some of which have dug themselves completely into its walls. In some 
regions the Dispharagus hamulosus is met with, also D. laticeps. 

The clinical symptoms are emaciation and listlessness, although the 
appetite is preserved. The animals perish from debility. The micro- 
scopical demonstration of the eggs, in the droppings or in the contents 
of the crop renders the diagnosis certain. 

For treatment Colucci recommends oil of turpentine (0.5 gm. in 
gelatine capsule, twice daily for several days). The droppings of the 
affected animals must be rendered harmless and the chicken houses must 
be kept dry and clean. 

Spiroptera pectinifera is a thread-worm, 4-9.5 mm. long, whitish 
in color; with two conical mouth-lips and behind them two halfmoon- 
shaped papillae which are denticulated on the concave surface. The 
eggs contain embryos. The worms live in the muscular stomach, caus- 
ing ulcers up to a nickel piece in size, with undermined margins and 
bloody base; in other places they cause brownish deposits on the mucous 
membrane, consisting partly of blood, partly of worms which have dug 
themselves into the mucous membrane. The disease may be enzootic 
and causes many deaths (Nicolas). 

The symptoms are emaciation, in spite of good appetite; diarrhea, 
undigested food being found in the droppings, as well as the worm 
eggs which can be shown under the microscope. After 4 to 6 weeks, 
sometimes only after several months, ca-hexia develops which leads to 
death. The mortality amounts to 9 to 25%. 

For treatment oil of turpentine may be employed or another worm 
remedy, as in tapeworm. The houses must be kept dry and clean, and 
the droppings must be rendered harmless. 

Water-fowl. In the glandular stomach of ducks, geese and swans, 
the Dispharagus uncinatus (Spiroptera s. Filaria uncinata) is parasitic, 
which is distinguished from the D. nasutus by the wavy course of the 
skin-bands, and by the presence of a double row of hooks between the 
skin-bands; it is up to 18 mm. in length. The.eggs resemble those of 
D. nasutus, but according to Hamann the embryos are liberated already 
in the stomach of the host; after being discharged with the droppings, 
they are taken up by small crabs (Daphnia pulex) and develop in their 
body cavity into larve of 1.7-2 mm. in length. The infection takes 
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place in stagnant waters by the ingestion of the crabs. In the muscular 
and the glandular stomach, as well as in the crop, the worms cause the 
mucous membrane to be raised up as much as 1 centimeter, and thus 
give rise to narrowing of the lumen. j 

Among the symptoms, mention is to be made of the diminished 
appetite, emaciation, sometimes difficult deglutition. In ducks the mani- 
fest disease lasts only a short time, the animals refuse food, are feeble 
and listless, their motions are staggering, the eyes are cloudy as early 
as the end of the first day; the mouth is opened wide, death occurs after 
one day’s illness, but may be even more sudden. 

For prophylaxis, the killing of the affected animals is of importance, 
also keeping the water-fowl away from suspected stagnant waters which 
are colored yellowish or brownish if the Daphnia are present in large 
numbers, especially between June and September (Hamann). 

Rust observed an epizootic caused by the Tropisurus fissispinus 
in young ducks; the worms were attached to the mucous membrane of 
the glandular stomach, or lay in the glands and gave rise to ulceration of 
the mucosa. The infection was likewise transmitted by the Daphnia 
pulex. 

Hystrichis tricolor is a worm, 2.7 mm. in length, provided with 
hooks at the anterior end, and belonging to the family of the Eustrongy- 
lideae. It may occur in the glandular stomach of ducks and may pro- 
duce severe destruction of tissue. Schlegel reports on ducks which had 
shown uncertain gait, difficult respiration with open mouth, emaciation, 
anemia and diarrhea; after death he found ulcers which were as large 
as a quarter of a dollar, almost perforating; underneath the serosa there 
were bean-sized nodes in which the parasites were found. 

In swans the Hystrichis cygni is found. 

Amidostomum anseris (Strongylus nodularis) belongs to the family 
of the Strongylides and lives underneath the mucous membrane in the 
muscular stomach, also in the glandular stomach and in the gullet of 
geese. According to Freese’s observations it seems to produce severe 
disturbances only in young geese, manifested in black-brown, crust-like 
alterations of the epithelial layer of the muscular stomach, and clinically 
in progressive emaciation and debility in spite of good appetite; death 
occurs after 3 to 8 days. A clinical diagnosis depends upon the demon- 
stration of the elongated oval eggs which are 115-120 » long and con- 
tain embryos. Since the worms are situated deeply in the tissues, the 
administration of anthelminthics does not promise results. 

Literature. Freese, D. t. W., 1908, 713.—Hamann, Cbl. f. Bact., 1893, XIV, 
555.—Nicolas, J. vét., 1904, 136.—Rust, Pr. VI., 1905, II, 30.—Sturhan, Z. f..Vk., 


1903, 131.—Wolffhiigel, X. f. Flhyg., 1903, XIV, 13.—Neveu-Lemaire, Parasitol. des 
anim. dom. Paris, 1912.—Schlegel, Z. f. Tm., 1911, XIV, 5. 


29. Worms in the Intestinal Tract. Helminthiasis. 


Worms parasitic in the intestinal tract produce disease in 
a variety of ways. 

Contact with the mucosa, adhesion to it, boring into it, pro- 
duce an irritation, which, according to the number of worms, 
may cause a circumscribed or a diffuse catarrh or even an in- 
tense inflammation. Worms armed with hooks may penetrate 
more deeply into the mucosa; they may even perforate the in- 
testinal wall and cause fatal peritonitis. 
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Great numbers of larger worms may unite in lumps and 
may narrow or obstruct the intestinal lumen. On the other 
hand individual worms may penetrate into a duct opening into 
the intestines, especially into the bile duct; they may occlude it 
and prevent the discharge of a secretion or excretion; they may 
exceptionally get from the intestine into the stomach, esophagus, 
pharynx, buccal cavity or larynx, where they cause irritation 
and, in exceptional cases, stenosis. ; 

By withdrawal of nutritive material intestinal worms, 
when present in larger numbers, cause emaciation, eventually 
also anemia of the host; in the production of the latter the 
toxins (leucomaines or ptomaines [Linstow]) of the worms 
play an important role. 


Poisonous substances have been demonstrated in many helminthes. They pro- 
duce destruction of the red blood corpuscles, reduction of hemoglobin, anemia with 
poikilocytosis, the appearance of nucleated red blood corpuscles, including megalo- 
blasts and an eosinophilia of the blood. They also produce an increased decomposi- 
tion of the proteids of other organs. 


Many intestinal parasites may bring about secondary in- 
fections in consequence of injury to the mucosa. Such secondary 
infections, and inflammatory processes following upon them, 
and also the poisonous products of worms are undoubtedly re- 
sponsible for nervous symptoms, such as excitement, convul- 
sions and paralysis, which are sometimes seen, and are then 
due to reflex irritation. 

The intensity of the morbid condition varies according to 
the species and number of intestinal parasites and also accord- 
ing to the individual irritability of the affected animals. The 
larger worms, and particularly those provided with hooks, are 
generally more dangerous, but even small worms, when present 
in large numbers (for instance Tenia echinococcus, Dochmius 
trigonocephalus), may also cause serious disease. Both, differ- 
ent species and different individuals of the same species, show 
great variability as to irritability; this is most markedly shown 
in dogs. These factors and the resistance of the worms to an- 
thelmintics are important for the significance and prognosis of 
the affections caused by intestinal parasites. The latter, which 
occurs in domestic animals, are tapeworms (Plathelminthes: 
Cestodes, Trematodes) and roundworms (Nemathelminthes: 
Nematodes, Acanthocephala). 

Literature. Linstow, Kongr., Budapest, 1905, I, 387 (Lit.).—V. Ratz, VII, 


Intern, hygien. and demogr. Kongress, 1894 (Lit.).—Fiebiger, Die tierischen Para- 
siten, Wien u. Leipzig, 1912. 


A. Tapeworms. Cestodes. 


Tapeworms are bandlike colonies of hermaphroditic indi- 
viduals arranged in adhering segments. The anterior segments 
of each chain (strobila) forms the so-called head (scolex), which 
continually forms new segments asexually, by longitudinal 
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growth and transverse segmentation, that is, individuals which 
adhere to each other. The more distant the segments are from 
the scolex, the larger, wider and longer do they get. Those 
situated caudally show more distinctly the sexual organs, which 
attain their full development in the last segments of the band 
(strobila). The mature segments are also called proglottides. 
There is a newer tendency to look upon the tapeworm body as 
an individual which separates portions of its body, by constric- 
tion, during its continued growth in length. The individual 
segments are hermaphroditic; the uterus usually contains 
numerous eggs, and it shines through the external layer of the 
proglottides; its characteristic shape may be utilized for deter- 
mining the species. The sexual openings or pores are on the 
margin of the individual segments in Teenide, and on the flat 
surface in Bothriocephalide. 

The segments are formed by a double layer of connective 
tissue; the external layer contains small granules of lime. The 
nutritive material of the intestinal contents of the host pene- 
trate into the body of the worm through small openings of the 
segments. The excretory products of the worm are voided 
through a system of canaliculi contained in the lateral portions 
of the segments. The canaliculi terminate in an opening on the 
posterior margin of the last segment. 


The development of tapeworms occurs as follows: After the 
ova, which are voided with the segment, have gotten into the stomach 
of a proper host, their shell is dissolved and the free embryo (on- 
cosphere) pexforates the wall of the stomach or intestine, and gets ac- 
tively or passively into various organs; in case it comes from a tenia 
it ehanges into a bladder-worm or cysticercus; while the embryo 
of Bothriocephalide forms a band-like pleurocerecoid. If the cysticer- 
cus or pleurocercoid subsequently gets into another proper host, the 
scolex becomes extruded, the bladder or the body of a pleurocercoid is 
digested and the free scolex or pleurocereoid wanders into the intes- 
tine, attaches itself to the mucosa and the development of segments 
begins. Embryos are formed in the ova after auto-fertilization. From 
time to time, shorter or longer portions of the worm become detached and 
are voided with the feces (T. echinococcus consisting of three or four 
segments is voided completely), the segments remain outside on the 
ground, on straw, or grass. They remain alive for a few days, show 
even some motion, then they die, the ova, however, are protected by a 
thick shell, and remain alive much longer, provided that there is some 
moisture. Bothrocephalide deposit their ova in the intestinal tract of 
the host. 


The morbid effect of tenia is due to a withdrawal of nutri- 
tive material, also to their poisons (Linstow) ; serious disturb- 
ances of health are observed only in the presence of numerous 
tapeworms. 


Literature. Leuckart, Die Parasiten d. Menschen, 1881, I, 340.—Fiebiger, Die 
tier. ‘arasiten, Wien u. Leipzig, 1912.—Neveu-Lemaire, Parasitol. des animaux 
com., Paris, 1912. 
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(a) Tapeworms in Horses. 


Etiology. Three hookless tapeworms occur in the horse; 
they have broad and short segments, and their larval forms 
are-not known. 


1. Anoplocephala (Taenia) plicata: 10-80 em. long, flat tapeworm with com- 
paratively large (4-6 mm. wide) square head, supplied with four strong suckers. The 
ova are round or cubical (50-60 uw long). The tapeworm is found rarely in the small 
intestine of horses, even less often in the stomach. 


2. Anoplocephala (T.) perfoliata: 2.5-8 em. long and 3-15 mm. wide; found in 
the small intestine, exceptionally also in the stomach. Head blunt, 2 mm. thick with 
well developed suckers, behind the head on the upper and lower side two rounded 
flaps. The ova are polygonal. It lives in the small bowel and in the colon, excep- 
tionally in the stomach. Of all tapeworms it is found most frequently in: horses, 
especially in Russia. The eggs are polygonal, 65-80 mw long. 


3. Anoplocephala (T.) mamillana: Only 1-5 em. long and 4-6 mm. wide. The 
oval suckers found on a polygonal, small head are provided with a central furrow-like 
depression. The ova are elongated. Is found in the duodemum, jejunum and ileum. 


Tapeworms are comparatively rare in horses; A. perfoliata 
is the most common among them. The cysticercus of these tape- 
worms and the manner in which horses are infected are un- 
known. 


Anatomical Changes. If the intestine contains many tape- 
worms, its wall bulges out here and there, and the worms are 
found in these sacculations. The walls of the latter may rupture 
later on, and this will lead to fatal peritonitis (Mégnin, Perron- 
eito, Waldmann). 


Symptoms. Tapeworms rarely lead to any marked disease 
which then will manifest itself in chronic digestive disturbances, 
possibly in emaciation or anemia, occasionally in symptoms of 
colic. Tenia can only be assumed to be the cause of such dis- 
turbances after the proglottides have been seen in the voided 
feces. (Hendricks and Wilkinson observed enzootics in foals, 
due to A. plicata; three foals of Hendricks cases died.) 


Treatment. The expulsion of tapeworms can be accom- 
plished fairly easily with laxatives, such as aloe (20-25 gm.) ; 
tartar emetic (10-12-20 gm. pro dosi or in fractional doses 30 
gm. per day). More reliable is the effect of oil of turpentine 
(100.0 gm. with 500 gm. of castor oil), arsenic (in increasing 
doses from 1 to 3 gm. per day for 1 to 2 weeks), calomel (4-6.0 
em.), areca nut (daily 2-3 times two tablespoonfuls, until one 
quart has been given), cinna leaves or rhizoma filicis maris (50- 
100.0 gm.) 


Literature... R. Fréhner, D. t. W., 1901, 4.—Graf, W. f. Tk., 1904, 661.— 
Hendricks, Ann., 1895, 15.—Mégnin, 1879, 429.—Neumann, Rev. vét. 1890, 478.— 
Wilkinson, Amer. Vet. Rev., 1909, 364. 
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(b) Tapeworms in Cattle. 


Etiology. The tapeworms found in the intestinal canal of 
cattle belong to the anoplocephalic teniidae having heads with- 
out hooks, large suction-cups and broad, short segments. ‘The 
larval forms, and therefore the evolution as well as the mode of 
infection are unknown. 


1. Moniezia (Taenia) denticulata: Normal length 25-80 em., but may be 170 
em.; the head is somewhat wider than the first segments and possesses suction cups 
directed forward. According to Railliet this tapeworm does not occur in ruminants, 
but only in rabbits and is identical with Ctenotaenia Goezei. The eggs are 48 pw 
long, rounded or polygonal. 


2. Moniezia (T.) expansa: The longest of all tapeworms, not infrequently 
10 meters long. The head is small (0.5-0.8 mm.), pear or club shaped with four oval 
suckers with slit-like depressions. The male and female genital pores are separate 
on the lateral margins of the segments. The ova are like those of the preceding 
species, 50-90 uw long. This tapeworm is the most frequently found in cattle. 


3. Moniezia (T.) alba: Not more than 2.5 meters long; the head compara- 
tively large (1.4 mm.) with large oval suckers, ova cuboidal. Sometimes the M. 
planissima and M. Bendeni are found. 


The enumerated worms occur in the small intestine; their 
mode of development is unknown; M. denticulata is the species 
most commonly found in cattle. 


Symptoms. M. denticulata only sometimes causes more 
considerable disturbances, such as digestive disturbances, ema- 
ciation, anemia and bloating (Haubold & Triilsen) ; exceptional- 
ly, epileptiform attacks (Fumagalli, Eggmann). These worms 
usually do not disturb the health of cattle. 


Treatment. The same drugs as those recommended above 
for the horse may be utilized. 


Literature. Eggmann, Schw. A., 1894, XXXVI, 10.—Fumagalli, Clin. vet., 1902, 
529.—Haubold, 8. B., 1888, 72. 


(c) Tapeworms in Sheep and Goats. 


Etiology. In the intestinal tract of sheep are found some- 
what frequently only the Monieza (Taenia) expansa, and the 
Moniezia (T.) alba. More rare are Thysanoma ovillum (Tenia 
ovilla) according to Perroncito, more frequent in Italy; ac- 
cording to Lungwitz, less so in Germany; Th. actinoides very 
frequent in North America; Moniezia Benedeni, M. trigo- 
nophora, Stilesia centripunctata, St. globipunctata and others. 

In goats the Moniezia expansa and the M. caprae are found. 

From a practical standpoint the most important is Moniezia 
expansa, because in summer it may occasionally cause numer- 
ous infections in lambs and yearlings, exceptionally also in 
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older sheep, and may even cause numerous deaths (so-called 
worm epizootics). Lambs born during the winter, most fre- 
quently fall victim to this disease if they are driven to the pas- 
ture in spring or at the beginning of summer, during moist 
weather. Although more rarely, the disease may come on during 
stall feeding, and lambs sometimes sicken when they are still 
very young. Spinola found tapeworms 10 meters long in a lamb 
of four weeks; this points to a very rapid development of the 
tenia since infection can have occurred only after the birth of 
the lamb. , 


Symptoms. The symptoms of infection are primarily only 
disturbances of digestion that are not very marked in character ; 
later on some animals of a herd are less lively, they separate 
from the herd, become emaciated and remain stunted in develop- 
ment. The mucose of such animals are found pale, the wool is 
dry and ean be pulled out easily. The animals occasionally ex- 
hibit symptoms of colic, strain without voiding any feces and 
then run away with their tail elevated. Later on the feces he- 
come mushy or even thin fluid, and in them may be recognized 
the yellowish white, motile proglottides. Occasionally obstrue- 
tion of the small intestines by masses of worms occurs, death 
then usually ensues rapidly, even before the emaciation has 
been fully developed. (Blumenberg saw numerous fatal cases, 
due to intestinal obstruction of this kind.) 


Treatment and Prophylaxis. It is advisable to give green 
feed to the animals for several days before the treatment proper 
is instituted, also pine needles or juniper berries. The follow- 
ing anthelminthics are to be recommended: Oil of turpentine, 
alone or mixed with hartshorn oil (aa teaspoonful), extractum 
fiicis maris ethereum (5-10 gm. with oil), kamala (4-6.0 gm., 
recommended strongly by Hartmann upon the results of com- 
parative experiments), picric acid (0.1-0.2 gm.) and picrate of 
potash (0.5-1.5 gm. in pills) ; except kamala, these drugs should 
be combined with, or followed in 2 to 3 hours by laxatives (0.2- 
0.5 tartar emetic, castor oil in tablespoonful doses). This course 
is to be repeated after 1 to 2 weeks. 

Prophylaxis consists in keeping the sheep, especially the 
lambs, away from infected pastures. 


Literature. Blumenfeld, Vet. Jhb., 1905, 154.—Hartmann, Mag., 1862, 123.— 
Lungwitz, A. f. Tk., 1895,’ X XI, 105.—Marotel & Moussu, J. vét., 1906, 223.— 
Neumann, Rev. vét., 1891, 251. 


(d) Tapeworms in Dogs. 
Etiology. The tapeworms which are parasitic for dogs, 


mostly belong to the teniidae; but sometimes Bothriocephalidae 
are noted. 
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1. Taenia serrata: 0.5-2.0 meters long. Head small, supplied with a wreath 
of hooks 34 to 38 in number. Segments about 400, in the middle of the chain square, 
more distally they are elongated, rectangular (8-10 mm. by 4-6 mm. wide); the pos- 
terior margin projects laterally, so that the lateral margin of the chain is serrated. 
The uterus has 8-10 branches on each side. Ova oval 36-40 uw long; 31-36 mw wide. 

The larval stage, Cysticereus pisiformis develops in the omentum and mesentery 
of rabbits and hares and with these organs usually gets into the stomach of hunting 
dogs. After two months mature proglottides are then voided. Rabbits and hares 
infect themselves from plants contaminated with the feces of dogs. 

Lesbre found Cysticercus pisiformis in the brain of a dog infected with T. ser- 
rata, where it must have gotten by auto-infection (Friedberger & Frohner). 


2. Taenia marginata: 1.5-2.0 meters long. The small head is provided with 

a double wreath of hooks (30-44) and has four round suckers. The posterior wavy 

margin of the segments overlaps partly the following segment, the mature proglot- 

tides elongated, 14-16 mm. long, 5-7 mm. wide; 

uterus on both sides provided with 5-8 times 

dividing branches. Ova somewhat oval, diame- 
ter 31-36 mu. 

This Tenia develops from Cysticereus tenui- 
collis, which is found on the peritoneum, the 
capsule of the liver, exceptionally also on the 
pleura and the pericardium of herbivora, par- 
ticularly of sheep and hogs. Butchers’ dogs are 
particularly exposed to the infection, these ani- 
mals void mature segments 4-5 months after in- 

- fection. 

3. Taenia coenurus: It is rarely longer 
than 40-60 em., head small, with four suckers 
and a wreath of 22-23 hooklets. The segments 
of the median portion are square, the caudal 
segments elongated; 8-16 mm. long, 3-4 mm. 
wide. The mature segments are like cucumber 
seeds. The uterus has 13-25 branches on both 

: needs sides, the ova ar mewh nga with a 
Fig. 65. Egg capsule of Dipylid- diameter of 31-36 u. GEREN 
Ceca Luan The larve of Cenurus cerebralis develop in 
the brain, occasionally also in the spinal canal of 
the sheep, rarely in other herbivora. These infected parts are frequently eaten by 
butchers’ or shepherds’ dogs, and these then develop several Tzenia in their intestinal 
tract, because each bladder contains numerous Broseolices. Mature segments are 
voided after 2 to 214 months. 

According to Melnikow the cysticercus of this Tenia (Cryptocystis trichodectes) 
is found in the hair parasite of the dog, Trichodectes latus canis, and according to 
the more recent investigations of Grassi in the dog flea Pulex serraticeps, also in 
the ea of man, Pulex irritans. Dogs infect themselves by ingesting these parasites; 
even sucking puppies may do so (parasites 2.5 cm. long were found in a puppy 10 
days old, and mature Tenia in puppies 1 to-2-months old). 


4, Taenia echinococcus. Three or four segments, not over 5 mm. long. 
Seolex provided with four suckers and a rostellum of 28 to 50 small hooks, arranged 
in two rows. The second and third segments are incompletely developed and the 
fourth only is sexually mature. The embryo remains alive in the ovum when desic- 
eated for 10 or 11 days, in water 10 to 16 days. It resists freezing up to 4 months 
(Dévé). 

This Tenia develops from Echinococcus polymorphus found in the internal 
organs, preferably the liver and the lungs of ruminants, hogs, also of man. After 
the ingestion of such infected organs by dogs there develop usually numerous Tenia 
in the intestines of these animals, since every bladder ordinarily contains several 
hundred protoscolices. Tenia develop from these in 6 or 7 weeks. Different species 
of Tenia echinococeus are developed from Echinococcus ecysticus and E. alveolaris, 
according to claims of Ostertag, Miiller, Mangold and Possell. 


5. Taenia serialis; 45-72 cm. long; the rostellum rather prominent, with a 
double wreath of hooks; the segments are much like those of the T. coenurus, only 
that they are smaller and that their posterior border is more prominent. The 
evolution is similar to that of the T. coenurus, with the difference that the larval 
form, the Coenurus serialis, lives in the connective tissue of several organs in rabbits 
and may form daughter-bladders. 
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6. Taenia Krabbei; up to 1 m. in length; head very small; rostellum pro- 
vided with 26-34 hooks; only the last segments are elongated, the others are more 
broad than long; the genital pore is very prominent. The larval form is the 
Cysticereus tarandi which lives in the muscles of the reindeer. 


7. Dipylidium caninum (Taenia cucumerina) is 10 to 40 em. long, 3 mm. 
wide at the utmost. The small head terminates in a rostellum which can be pro- 
jected and withdrawn between the poorly developed suckers. The rostellum is pro- 
vided with about 60 hooks, arranged in four rows. The mature segments are pale 
red, shaped like a pumpkin seed, and show a sexual pore on each side. Several ova 
are united to a sticky mass, a socalled cocon or egg capsule (Fig. 65). 


In regions where dogs have occasion to eat fish they also 
harbor Bothriocephalus (seen in Hungary by v. Ratz). The 
fish may harbor the Plerocercoids, which are the larval forms of 
the Bothriocephalidae. 


Their most common representative is the Bothriocephalus 
latus, which is frequent in certain regions (in the provinces of 
the Baltic sea, also around Lake Geneva), it is found in man; 
Janson noted it in 50% of the dogs in Japan. In dogs its length 
is 2-7 meters; its head is shaped like a lancet, with two longitudinal 
grooves; the mature segments are 4-5 mm. long and up to 2 cm. 
wide; on the plane of the mature segments a rosette-shaped uterus 
is visible, the opening of the uterus being in the middle line of ; 
the plane. The eggs (Hig. 66) are brownish, oval, 68-70 mw long Fig. 66. Ovum 
and 44-45 uw wide, they have a cover which is distinctly visible after Of Bothrio- 
the addition of sulphuric acid; the eggs are discharged, while in ¢ephalus latus, 
the grooved stage, through the uterine opening into the intestinal 
canal of the host. If they get into water, a ciliated spheroidal 
onkosphere develops with six hooks, the cover then opens and the onkosphere swims 
free in the water until it is swallowed by certain fresh-water fish (pike, burbot, 
perch, trout, grayling and others), in the muscles of which it develops into the 
worm-like, band-shaped plerocercoid. After the final host has swallowed these fish, 
the tenia develops rapidly; its last segments are mature already in four weeks. 

In Iceland and Greenland the Bothriocephalus cordatus and the B. fuscus are 
found, in Italy the B. spiratus. 


Concerning the occurrence of various Tenia in dogs, the 
following may be said: 

Dipylidium caninum is found most frequently, because dogs 
infect themselves easily by the fleas and lice found in their coat. 
Butchers’ dogs infect themselves easily with Tenia echinococ- 
eus, I’. marginata and T. ccenurus; shepherds’ dogs particularly 
with T. cenurus; hunting dogs with T. serrata. The frequency 
of the occurrence of these teniae also depends, a good deal, 
upon external circumstances. T’'apeworms in dogs are rarer in 
large cities with well regulated slaughter houses, with strict 
meat inspection, and more common in the country where the 
supervision is less rigid. Young dogs are more susceptible to 
infection than older animals. 

There may be several species of Tenia in one host. The 
number of parasites also is very variable. Several thousand in- 
dividuals of the small T’. echinococcus may sometimes be found 
in a single host; Dipylidium also sometimes occurs in several 
hundred individuals (IXrabbe found in one case 2,000). 


Among 1413 dogs autopsied during 10 years at the Budapest Veterinary College 
208 (14.8) were infected with tapeworms; 164 times Dipylidium was found, 23 
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times Tenia marginata, 11 times T. serrata, 5 times Tenia echinococeus, 4 times 
Tenia lineata and once T. ccenurus. Galli-Valerio, in 162 dogs dissected in Milano, 
found in 24.1% Tenia, in 2% Bothriocephalus; other statistics show very much 
higher figures. Deffke in Berlin, among 200 dogs, found Tenia 108 times (52%), 
Zschokke in Zurich found them in 34%, Krabbe in Copenhagen in 65%, in Iceland 
in over 75%; Echinococcus was found in 30% of the Iceland cases. 


Anatomical Changes. The presence of many tapeworms 
usually causes acute or chronic intestinal catarrh; small hemor- 
rhages also occur in the intestinal mucosa. The intestinal villi 
are sometimes elongated to 3 or 4 times their normal size, and 
may form a tunnel over the tenia adhering to the mucosa; the 
connective tissue is increased, the tubuiar glands, however, 
which have been pressed apart, are atrophic. T. echinococcus 
commonly causes the most intense changes, however, dipylid. 
caninum sometimes causes croupous inflammations. The lumen 
of the intestine is very exceptionally narrowed by the pressure 
of Tenia or completely obliterated. It is claimed that T. ser- 
rata may cause perforation of the intestinal wall (Cadéac, 
Railliet). 


Symptoms. Disturbances of health are rarely observed in 
spite of the frequent presence of tapeworms in the intestinal 
tract of dogs, and only when the worms are present in large 
numbers. In general, the symptoms are like those of chronic 
gastro-intestinal catarrh. The variable appetite, sometimes 
enormously increased, is generalky noticed; it stands in sharp 
contrast to the emaciation which is evident. Intestinal pains are 
observed particularly in the presence of T. echinococcus and 
Dipylidium; they manifest themselves in restlessness, groaning 
and snapping towards the abdomen; sometimes there are severe 
nervous symptoms, like dizziness, local or general convulsions, 
-paretic conditions, complete listlessness, especially after intes- 
tinal obturation by masses of worms or after the development 
of enteritis. The sick dogs are also said to exhibit an inclination 
to bite, dropping of the lower jaw, hoarseness of voice, wild and 
dull look, symptoms similar to those in rabies. It is claimed that 
eB echinococeus, when thousands of individuals are present, irri- 
tating the mucosa -with its hooklets, particularly gives rise to 
these symptoms (Roll). Cadéac has seen attacks of maniacal 
excitement in two eases of T. serrata infection, and Frohner in 
Dipylidium infection. Liénaux saw multiple hemorrhages caused 
by the presence of numerous individuals of T. echinococcus. 
Dobbertin showed that dogs with tapeworms have a leucocytosis 
of the blood, due to an increase of eosinophilic leucocytes. 

One may find proglottides in the feces, in vomited matter 
or in the region of the anus; ova of Bothriocephalus are found 
in the feces, occasionally also ova of tenia. Laxatives: ought to 
be given in doubtful cases, because these generally expel seg- 
ments of tenia if present; however, 'T’. echinococcus is frequent- 
ly overlooked on account of its small size. 
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Treatment and Prophylaxis. After starving the animal for 
one day and cleaning out the intestine by mild laxatives or in- 
fusion of water, the vermifuges are administered. In order to 
prevent vomiting the animals should first receive some muci- 
laginous soup. It is sometimes necessary to introduce the vermi- 
fuge with the stomach tube, after the stomach has previously 
been anesthetized; for this purpose one may use a mixture of 
0.1 gm. of cocaine, 1.0 of a 0.1% sol. of suprarenin with 10.0 aqua 
amygdal. amar. (10-30 drops), or anesthesin (0.5 gm.) (Uebele). 
Hoelt advocates before the administration of tapeworm capsules 
a milk diet lasting for several days; on the morning of the day 
of the treatment half the ration of milk is given; half an hour 
later the capsules. The vermifuges to be used are: Kamala 
(2-8 gm. in milk, honey or syrup), the last, besides being a 
reliable anthelminthic, acts as a laxative. Extractum filicis 
maris (0.5-5.0 gm.) in pills, or better in gelatine capsules; one 
to two hours later, 30-50 gm. castor oil must be administered, 
or the drug may at once be applied in castor oil. Gmeiner 
recommends as very effective filmaron (0.2-0.4-0.7-1.0 gm. in 
gelatine capsules or as oil of filmaron); when this drug is 
used the animals should not be starved; this precaution is 
necessary to prevent poisonous effect of the drug; one hour 
after its administration castor oil should be given. Flores 
Kusso (3-5.0 gm. in milk or water are given every hour, re- 
peated 2-6 times); areca nut (5-10 gm.) with butter in kera- 
tinized pills; if there is no spontaneous defecation within two 
hours, castor oil is to be administered; according to Schiel the 
dosage is as follows: 10 gm. kamala and 20 gm. areca nut are 
rubbed up with cocoa butter into 25 pills and these are coated 
with keratin and given in doses of 6 to 15 pills at a time. Regen- 
bogen recommends Bengen & Co.’s worm eapsules; these contain 
1 gm. areca nut and 1 gm. of kamala and eastor oil (5 pills for 
large, 1 pill for small dogs). Cortex punice granati (5-50.0 gr.) 
is macerated for 24 hours in a quart of water; this is then boiled 
down to one pint and given in three fractional doses at intervals 
of one hour; three hours after the last dose castor oil is admin- 
istered. As home medicines are recommended, pumpkin seeds 
(25-50) or turpentine (2-4 gm. with the yellow of an egg, re- 
peated on several consecutive days). 

Prophylactié measures are the prevention of any chance 
for the dogs to feed on infected organs, and proper cleanliness 
of the coat to destroy fleas and lice. 


Literature. Dobbertin, Uber d. Verhalten d. weissen,,Blutkérperchen usw. 
Inaug. Diss., 1907.—Gmeiner, D. t. W., 1907, 514.—Mangold, Uber den multikolairen 
Echinokokkus und seine Tenia, Inaug. Diss., 1892.—Miiller, Miinich, m. W., 1893, 
241.—Neumann, Rev. vét., 1891, 417.— Possell, Miinch. m. W., 1906, 537, 605 (Lit. 
on T. echinococcus.—Railliet, Bull., 1895, 197.—v. Ratz, A. L., 1904, 41—Regen- 
bogen, B. t. W., 1908, 425.—Schiel, B. t. W., 1901, 648.—Fiebiger, Die tier. Parasiten, 
Wien, 1912.—Neveu-Lemaire, Parasitol. des anim. dom., Paris, 1912. 
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(e) Tapeworms in Cats. 


Etiology. Among the tapeworms parasitic in the intestinal 
eanal of cats, only the Tenia crassicollis possesses great clin- 
ical importance, the other forms occur occasionally but do not 
seem to cause disturbances in health; they are T. echinococcus, 
Dipylidium caninum (T. elliptica), and D. Chyzeri, Bothrio- 
cephalus latus and B. decipiens. 


Taenia crassicollis, a tapeworm 15 to 60 em. long, with a globular head with 
four large, prominent suckers and a strong rostellum, which carries a wreath com- 
posed of 29 to 52 hooklets. Immediately after the head follow segments as wide or 
wider than the former; these segments increase in size from 8 to 10 mm. long and 
5 or 6 mm. wide. The ova have a diameter of 21 to 27 u. 

The tapeworms develop from Cysticercus fasciolaris, which is contained in the 
liver of mice or rats. 


Symptoms. If these tapeworms are present in large num- 
bers they cause chronic intestinal catarrh, with poor appetite, 
diarrhea, then constipation, salivation, diminution of the visual 
and auditory power, emaciation, finally convulsions. The dis- 
ease sometimes appears in an enzootic form, particularly in 
years when mice are very abundant. 


Treatment is the same as in dogs, but the vermifuges, ete., 
have to be given in one-half the doses indicated for dogs. 


Literature. Deich, S. B., 1901, 46.—v. RA&tz, Kézl, 1897, II, 28, 38. 


(f) Tapeworms in Rabbits. 


Anoplocephalie taeniw are rare in rabbits, but frequent in wild 
hares; they include the Ctenotaenia (Tenia) pectinata, Ct. Goezei and 
Ct. Leuckarti, which have double sexual openings, and according to 
Fiebiger also the Andrya pectinata, A. cuniculi and A. wimerosa with 
unilateral sexual openings. (In Railliet’s opinion, the Ctenotaenia is 
really T. Denticulata.) 

Tapeworm infection frequently appears enzootically among wild 
hares, rarely in such wide distribution among rabbits; its clinical 
symptoms are a progressive anemia with emaciation and increase in 
the size of the abdomen. Sometimes tapeworms get into the free per- 
itoneal cavity of the infected animals without leaving any distinct 
traces of perforation of the intestines (Railliet). The diagnosis of this 
infection can be made from finding proglottides in the feces or from 
postmortem examination of the animals. 

The treatment consists in a preliminary administration of eastor 
oil (tea to tablespoon doses) followed by the following vermifuge which 
is to be given in gelatine—or keratin capsules: extractum fil. maris 
(0.5-1.0 gm.), arecanut (0.5 to 1.0 gm.), kamala (2.0-3.0 gm.), tartar 
emetic (0.05-0.1 gm.). 


Literature. Braun, Kaninchenkrkht, 1907, 12.—Lucet, Rev., 1897, 633.—Neu- 
mann, Maladies parasitaires, 1892, 461—-Railliet, Zool. Méd., 1895, 283.—Fiebiger, 
Die tier. Parasiten, Wien, 1912. 
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(g) Tapeworms in Fowi. 


Etiology. In barnyard fowl, in pheasants and in other wild 
fowls of allied genera, numerous species of tapeworms are com- 
paratively frequent and not uncommonly cause enzootic affec- 
tions with fatal cases, particularly in young animals. The 
larval forms are taken up by chickens, by eating domestic 
flies, certain bugs, butterflies, worms, rainworms, and snails; in 
geese and ducks by swallowing certain lower crustaceans in 
stagnant waters; by the turkey, guinea-hen and pheasant pos- 
sibly through catching certain insects. 


The following briefly enumerated tapeworms occur in the several kinds of fowl: 


In chickens: Drepanidotenia (Choanotenia) infundibuliformis (frequent; the 
eysticercoid lives in the domestic fly, according to Grassi); Davainea (Tenia) 
eesticillus (also frequent; the cysticercus is said to live in a butterfly or in a 
bug); Dav. (T.) proglottina (frequent; cysticercus in species of Limax); Dav. (T.) 
tetragona (cysticercoid in small snails); Day. (T.) echinobothrida; Dav. cataniana; 
Dav. (Hymenolepis) carioca; Dicranotenia (Amebotenia) sphenoides (cysticercoid 
in worms). 

In geese: Drepanidotenia (Hymenolepis) lanceolata (very frequent; cysticer- 
coid in small fresh-water crabs of the species Cyclops); Dr. (H.) setigera (also 
frequent; cysticercoid in varieties of Cyclops); Dr. (H.) gracilis (cysticereoid in 
small crabs of the species Candona, Cypris, Cyclops, Diaptomus) ; Dr. (H.) sinuosa 
(eysticercoid in small crustaceans of the species Gammarus, Cypris, Diaptomus) ; 
Dr. (H.) fasciata (cysticercoid in Cyclops agilis); Dr. (H.) tenuirostris (cysticer- 
eoid in small crustaceans of the species Cyclops, Gammarus, Diaptomus) ; Fimbriaria 
fasciolaris (Tania malleus) the cysticercoid of which lives in Diaptome. 

In ducks: Drepanidotenia (Hymenolepis) setigera (frequent); Dr. (Choano- 
tenia) infundibuliformis (frequent); Dr. (Hymenolepis) lanceolata; Dr. (H.) 
anatina (cysticercoid in small crustaceans of the species Cypris); Dr. (H.) gracilis; 
Dr. (H.) sinuosa; Dicranotenia (H.) eoronula (cysticercoid in crustaceans of the 
species Cypris); Fimbriaria fasciolaris (Tenia malleus). 

In turkeys: Davainea cataniana; Dav. (Tenia) cesticillus; Dav. (T.) echino- 
bothrida; Dav. Friedbergeri; Hymenolepis meleagridis and H. musculosa. 

In pigeons: Davainea (Tenia) crassula; Day. (T.) echinobothrida; Drepani- 
dotenia (Choanotenia) infundibuliformis; Bertiella Delafondi (Tenia sphenocep- 
hala); Bothriocephalus columbe. 

In pheasants: Davainea (Tenia) Friedbergeri (frequent and usually the sole 
cause of tapeworm disease); Day. (T.) echinobothrida; Dav. (T.) cataniana; 
Hymenolepis phasiana. 


Symptoms. Asa rule the presence only of numerous tape- 
worms brings about morbid symptoms in fowl. The animals 
are then less lively, without appetite, or they eat, on the con- 
trary, quite a lot of feed, but they emaciate in spite of this; later 
on there is diarrhea, and the animals then become completely 
exhausted. There are also cases when death comes on quite un- 
expectedly and where a postmortem examination shows the pres- 
ence of numerous tapeworms; in other cases there are attacks 
of dizziness, epileptiform convulsions, caused by marked inflam- 
mation, obstruction or perforation of the intestine. 


In a tapeworm epizootic among geese imported from Russia, Cammerer noticed 
nervous symptoms aside from emaciation and diarrhea. The animals became feeble 
and their movements awkward; they kept on sitting quietly from the 4th or 5th 
day of the disease, and permitted themselves to be caught without making any 
effort to escape. On the 7th day they assumed a position like penguins, with the 
head immobilized and directed to one point or resting upon the sternum. From 
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time to time the animals made an effort, fell, however, upon their abdomen and 
then remained in this’ position or on their side, or they again rose by the aid of 
their wings into the penguin position. According to Hartenstein it was in fact a 
ease of the so-called turning-disease of geese (see page —). 


Diagnosis. ‘Tapeworm disease. can be reliably diagnosti- 
eated only by finding the proglottides in the Bete, or by post- 
mortem examination. 


Treatment. The treatment consists in the administration 
of vermifuges, which are best given in the form of pills. The 
most appropriate are: areca nut (pigeons 1 gm., chickens 2 gm., 
geese 4 9m., young animals 1-3 to 1-2 of those doses); this 
drug easily leads to symptoms of poisoning in turkeys; kamala 
in the same doses as the preceding vermifuge; Ellinger found 
kamala dangerous for geese: flores kusso (1-8 gm.); sulphate 
ot copper (blue copper vitriol in 2% solution 10-20 drops, or a 
solution of 1-5 to 1000 given as drinking water) ; oil of turpen- 
tine (0.25-1.0 with mucilage or oil). Seeds of pumpkin may be 
given to chickens. All these drugs, however, sometimes fail on 
account of the small size of fowl tapeworms, and on account of 
their protected situation deep down in the cecal pouches. 

As a prophylactic measure the droppings of sick birds 
should be swept together daily and burned or buried; water 
fowl should be kept away from infected bodies of water; or one 
might, perhaps, attempt to kill the intermediary hosts by the 
addition of disinfecting substances (lime) to the water. 


Literature. Blanchard, Bull. de la soe. zool., 1891.—Caparini, Clin. vet., 1906, 
‘841.—Fuhrmann, Cbl. f. Bakt., 1909, XLIX, 94—Klee, Vet. Jhb., 1905, 360s 
Poenaru, Arh. vet., 1906, 279, Stiles’ & Hassal, Vet. Thb., 1897, 196. —Wolffhiigel, 
Beitr. Zur Kenntnis d. Vogelhelminthen. Inaug. Diss. -» 1906 * (Lit. y. .—Ziirn, Z. f. Tm., 
1898, II, 447 (Ref.).—Fiebiger, Die tier. Paras., Wien, 1912.—Fuhrmann, Zool. 
Jahrb. Suppl. Bd. X.—Neveu-Lemaire, Parasitol., Paris, 1912. 


B. Trematodes. 
(Saugwurmer |German].) 


Trematodes are hermaphroditic single worms in the shape of a 
leaf or tongue, with an intestinal tract ending blind, and with organs 
for attachment. The latter as a rule consist of a mouth sucker and 
a more caudally situated abdominal sucker. 

In the temperate zones trematodes are found in the intestine com- 
paratively infrequently, and usually they live there as harmless parasites. 
They are found more often i in warmer countries where they give rise to 
severe disease. 

More or less importanée may ‘be attached to the following intext 
trematodes: 

1. Gastrodiscus aegyptiacus. A spoon-shaped worm, consisting 
of a disc, 12-15 mm. long and 8-12 mm. wide, with strongly concave 
ventral surface, and a larger suction-cup at the posterior pole; also a 
plug-shaped head with terminal suction-cup. The eggs are 150-170 pw 
long, oval, similar to those of the large liver-fluke, furnished with a 
cover at the smallest pole. The parasite has been found in the intestines 
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of horses, asses, mules and cattle in Egypt, in Guadeloupe, Camerun, 
Senegal and India. It is often harmless; but sometimes it is attached 
to the intestinal mucous membrane in large numbers, partly in clumps, 
and then leads to disease with emaciation, which may continue for 
months. 

2. Amphistomum (Pseudodiscus) Collinsi. A red worm which 
lives in great numbers in the colon of horses in India and Tonking, and 
causes severe disease. 

3. Hemistomum alatum. A. dirty-white flat worm, 3-6 mm. long 
with constriction on the anterior part of the body where two horny 
processes are seen. It is frequent in the small intestine of wolves and 
foxes, rarely in dogs. Of like infrequency in dogs is the Hemistomum 
cordatum. 

4. Holostomum gracile and H. Sphaerocephalum are sometimes 
found in the intestines of ducks. 

5. Monostomum (Notocotyle) verrucosum (attenuatum), a red- 
dish elongated oval worm, 5-6 mm. long, with suction cup at the anterior 
extremity ; the eggs are long-oval, 23 » in Jength, on each pole a filiform 
process which is 160 » long. This parasite lives in the colon and cecum 
of chickens, ducks and geese. 

6. Echinostomum. Of the fascioloid trematodes of this variety 
the following occur: Echinostomum perfoliatum, 3-4 mm. long, at most 
1 mm. wide, whitish transparent; behind the terminal mouth suction-cup 
24 thorns arranged in two rows; the brownish yellow, long-oval eggs 
are 100-110 p» long, they open with a cover. This parasite is frequent 
in dogs, infrequent in cats (v. Ratz). Echinostomum trigonocephalum 
is rare in dogs; its eggs are 152 p» long. Echinostomum echinatum is 
a reddish, slender worm, 4-15 mm. long, the anterior portion is neck- 
shaped, thinner anteriorly and furnished with thorns and terminating in 
a head-plate which is kidney-shaped and likewise bears thorns. The eggs 
are yellowish-brown, 86-96 » long, furnished with cover, the embryo is 
liberated in water, it invades the internal organs of various snails 
(Bythinia, Paludina, Limnaeus, Planorbis) and passes through a similar 
evolution to that of the liver-fluke. The encapsulated cerearia are taken 
up by geese, ducks and swans, sometimes chickens, which are infested 
in this manner. Echinostomum conoideum and E. recurvatum also may 
occur in the intestines of geese, ducks and chickens. 

7. Heterophyes heterophyes. At most 2 mm. long, reddish, 
thinner at anterior end and furnished with a fine thorn; the brown, 
thick-shelled eggs are oval, 26 » long; it is rarely found in the intestines 
of dogs and eats. 

8. Cephalogonymus ovatus (Distomum ovatum) occurs in the 
end-intestine of chickens and geese. 

9. Clinostomum dimorphum (Distomum commutatum) some- 
times causes hemorrhagic enteritis in chickens, turkeys and pigeons. 


Literature. Berké, Chl. f. Bakt., 1911, LVI, Orig., 129.—Fiebiger, Die. tier. 
Parasiten, Wein, 1912.—v. Ratz, K6zl., 1911, IX, 116 (literature).—Neveu-Lemaire, 
Parasitol., Paris, 1912. 


C. Roundworms. Nemathelminthes. 


The body of roundworms is elongated, cylindrical and not 
segmented. Thread worms (nematodes) and Acanthocephala 
occur in domestic animals. Both are differentiated into separate 
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sexes. ‘The thread worms are generally provided with a well 
developed intestinal canal, which opens with two stomata at the 
surface of the body; Acanthocephala have no intestinal canal 
and the anterior end is formed by a protrusible proboscis, pro- 
vided with hooks. 


(a) Ascaris in Mammals. Ascariasis. 


Occurrence. Ascaris and affections produced by them are 
frequently seen in young animals; older animals are more rare- 
ly affected and then generally only by few worms of this type. 
Animals which can run around free in the barn or on the pas- 
ture are especially exposed to infection, while animals which 
are tied can more rarely find a chance to take up the ova 
of ascaris (Albrecht). Enzootics have been observed among 
calves of 3 to 5 months (Leibenger, Gasteiger), among young 
pigs, occasionally among lambs (Vallisneri), foals, also among 
dogs. 


Etiology. Roundworms are long, smooth cylindrical 
worms, with a short head and with three lips, either smooth or 
armed with teeth around the mouth, two spicula of equal length 
and numerous papille around the anus, in the male. 


The following worms occur in domestic mammals: 


1. Ascaris megalocephala, white or yellowish white, rigid worm; its’ three 
mouth-lips are provided with teeth, made 15 to 28 em. long, its posterior end conical 
with two skin-like small wings, directed towards the abdominal surface; the female 
18 to 37 em. long, its hind end blunt, straight; the sexual pore is at the anterior 
portion of the body. Ova globular or somewhat elongated oval, in the feces of the 
host usually yellowish-brown, not segmented or only in the first segmentation stage; 
diameter 90 to 100 w, surface smooth (Fig.: 67). The worm lives in the small intes- 
tine of the horse, ass, and mule. 


2. Ascaris vitulorum, with reddish-white translucent body. Male 15 to 20 
cm., female 22 to 30 em. long, genital pore in the anterior sixth of the body. The 
diameter of the ova is 75 to 80 mu, the membrane appears finely wavy. The worm 
lives in the small intestine, exceptionally also in the abomasum of calves; it is 
rarely found in adult cattle (Gasteiger believes that the roundworms which he found 
in calves were Ascaris lumbricoides). 


3. Ascaris ovis, yellowish-white worm, mouth-lips provided with teeth; male 
7 to 10, female 7 to 12 cm. long. Very rarely found in the intestine of the sheep. 


4, Ascaris lumbricoides (ascaris suilla), body white or pale reddish, mouth- 
lips provided with teeth. Male 15 to 17 cm., with ventrally curved posterior end 
and 70-75 papillae on the anal opening, female 20 to 25 em. long, straight; the 
female genital pore is at the boundary between the first and second third, situated 
in a ring-shaped depression. Membrane of ovum (fig. 68) wavy, ova 66 mw long. 
Lives in the intestinal tract of swine and man. 


5. Ascaris (Belascaris) marginata, the head of the white or pale reddish 
body is provided on each side with one oval wing; this makes the worm look some- 
what like a lancet; male 5 to 10 em. long; on the bent posterior portion two narrow 
wings, 26 papillae on each side, 5 of them back of the anus; female 9 to 12 cm. 
long, posterior end conical; the genital pore in the neighborhood of the first quarter. 
Ova, globular, diameter 75 to 80 u, membrane wavy (Fig. 69). This worm occurs 
in the small intestine of the dog. (Galli-Valerio, in 162 dogs dissected in Mailand, 
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found ascarides in 18.5%). Neveu-Lemaire differentiates another roundworm in 
dogs, the Toxascaris limbata (marginata), somewhat smaller than the preceding 
one, and occurring particularly in city dogs. 


6. Ascaris (Belascaris) mystax is so much like the preceding one that they 
are now held to be one and the same species; it is, however, considerably smaller than 
the Asc. marginata (4 to 6 or 4 to 10 em. long; 1 to 1.5 mm. wide). It lives in 
the small intestine of the cat. (Galli-Valerio found this Ascaris in 8 out of 12 cats 
dissected in Milano.) 


The development of Ascaridae has been demonstrated by the ob- 
servations of Grassi, Lutz, Ebstein, Jammes & Martin and A. Albrecht. 
In order that an embryo in the ova, voided by the female in the intes- 
tinal tract of the host, may develop, sufficient access of oxygen is nec- 
essary. Hence the development of the embryos can occur only out- 
side of the animal body and begins with rapid segmentation of 
the ovum and it terminates in the formation of a lively motile em- 
bryo. At a temperature of 37°C., embryos in the ova of Ase. megalo- 
cephala (Albrecht) are hatched after 3 to 4 days, at room temperature 
only after 24 to 30 days; in ova of Ase. vituli, embryos are hatched after 
18 days if the temperature is near that of the animal body. The devel- 
opment goes on favorably in moderately moist environment, it is pro- 
longed in water, and the latter may bring about partial solution of the 
yolk. Light has a retarding influence in the beginning stage of develop- 


Fig. 67.. Ovum of Ascaris megalo- Fig. 68. Ovum Fig. 69. Ovum of 
cephala. of Ascaris lum- Ascaris marginata. 
bricoides. 


ment. Ova which already contain embryos appear to be endowed with 
a particular power of resistance since they retain their viability for 6 
months while kept in desiccated horse manure (Albrecht). Unsegmented 
ova likewise retain their viability under conditions of cold, however, no 
segmentation occurs at such low temperatures. The lberation of the 
embryo occurs, only in the alkaline intestinal juice of the new host. 

The final development of the worms goes on rapidly after the 
embryos are once in the intestinal tract; 10 to 12 weeks after arti- 
ficial infection, ova of ascaris may be found in the feces. Some 
species of ascaris develop even more rapidly, and fully developed 
worms of this genius have been found in young dogs, two weeks old 
(Penberthy) ; Gasteiger has seen clinical signs of roundworm infection 
in calves 3 weeks old and occasionally in these animals at the age of 
10 days. 


Natural infection occurs through the ingestion of food or 
water contaminated with ova, with embryos, or by licking ob- 
jects where ova have been deposited. Ova voided with feces 


collect on the bedding straw, near watering places, on pastures, 
Vol. 2—33 
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and they sometimes permanently infect the floor of certain barns; 
from these places they may be taken up by healthy animals 
or by animals already infected, or they may further spread 
and contaminate feed, water or other objects in the neighbor- 
hood of the animals. Railliet saw an epizootic of ascaris infec- 
tion in 250 horses, due to the ingestion of infected turf straw. 
Gasteiger found ova of asearis in large numbers in the manure 
and outside of the barn in leaf bedding, where they had been 
transported by the shoes of attendants and small animals (the 
infection of the leaves might have occurred in the woods 
by free living wild animals). Sucking animals usually infect 
themselves, swallowing ova which have been transported from 
the bedding straw to the udder or by licking, in a playful man- 
ner, straw or manure infected with ova. This may explain the 
enzootic occurrence of ascaris infection among the calves of 
Miesbach-Tegernsee, where calves have a strong desire to lick 
soon after birth (Gasteiger). This mode of infection explains 
how young animals, which aside from mothers’ milk receive no 
food or water, may become infected with ascaridae. If newborn 
calves suffer from diarrhea (dysentery), the ingested ova are 
expelled and cannot become parasitic in the intestinal tract 
(Gasteiger). a * 


Jammes & Martin call attention to the fact that the susceptibility of the 
individual animals depend upon the chemical composition of the gastric juice, and 
this again varies according to the condition of the digestive organs, the species, 
age and general health of the animals. According to the authors named, acid 
gastric juice, as found in the stomach and possibly in the first portion of the 
small intestines, favors segmentation, while the alkaline intestinal juice favors 
the escape of the embryo out of the egg shell. 


Pathogenesis. The roundworms exert above all a mechan- 
ical action upon the intestine, in that they irritate the intestinal 
mucosa by their motions, and they may occlude the lumen of 
the intestine partly or wholly by forming clumps; in this man- 
ner they may even cause rupture of the intestine. Even 
smallest scratch-wounds of the mucosa are possible, through the 
very fine teeth (Greim), and these may be followed by cireum- 
scribed hyperemia, inflammation, also necrosis and perforation 
of the intestine, in consequence of secondary bacterial infection, 
as well as through substances which produce local irritation 
and which have been shown to exist in the body-substance and 
in the secretions of the ascarides (Flury). The perforation 
occurs almost without exception at the attachment of the mesen- 
tery where there is nothing to hinder the necrotic process of 
the intestinal serous membrane (Francke). The ascarides are, 
however, not capable of directly perforating the intestinal wall. 

Digestive disturbances are produced by the withdrawal of 
nutritive substances, also by hemolytic substances (according to 
Flury mainly oleic acid and acrylic acid), also by sucking the 
blood from the intestinal wall (Schimmelpfennig). ‘Toxic meta- 
bolic products also are of importance, which originate in incom- 
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plete combustion and in fermentative cleavage of foodstuffs in 
the roundworms (Gasteiger, Flury); among these are particu- 
farly volatile aldehyde of fatty acids, free fatty acids, alcohols 
and esters of the ethyl-, butyl- and amyl-series, also purin-bases 
(Flury). All these substances exert a local irritating action, 
and after being absorbed, they are toxic for the central nervous 
system, in consequence of which clonic or tetanic convulsions, 
excitement, disturbances of consciousness and paralysis may 
develop (Mingazzi, Greim, Flury). Flury even found nitrogen- 
containing poisons which caused severe intestinal hemorrhage, 
and poisonous bases which had an action like that of atropine 
or conine. The volatile fatty acids which are excreted by the 
worms, give to the organs of the host a peculiar odor. Aside 
from the products of metabolism, the products of putrefaction 
and disintegration, of the dead worms, may also play a patho- 
genic role (Gasteiger, Flury) from which the brief aggravations 
of clinical manifestations, after the use of vermifuge remedies, 
might be explained. 


Anatomical Changes. At the place of attachment of an 
asecaris there is formed a small round depression, sometimes 
covered with blood, in its neighborhood the mucosa shows ca- 
tarrhal changes. In the presence of numerous worms the small 
intestine shows inflammatory changes along its whole extent, 
and deeper ulcerations may be present; perforation of the in- 
testine occurs occasionally, and this is then followed by general 
peritonitis or the formation of an ichorous-purulent abscess 
between the folds of the mesentery, or even fatal hemorrhage 
(Csokor). There is, occasionally, stenosis or obstruction of the 
intestinal lumen by balls of worms (preferably in dogs and 
horses), and these may cause rupture of the intestine. Excep- 
tionally roundworms may get into the stomach, the pancreatic 
or bile duct; they here produce obstruction. In exceptional 
cases ascarides are found, in horses, in the abdominal cavity 
without demonstrable injury of the walls of intestine or stom- 
ach, because the wound of perforation is already cicatrized. 
~ . Roundworms produce a peculiarly disagreeable smell in 
the meat of calves and lambs (Morot, Laubion, Mathis, J. Kunos, 
Vallisneri). 


The number of roundworms is sometimes very high. A report from Brussels 
gave 1800 as the number of Ascaris megalocephala in a horse. Delamothe found 
1215 which weighed six and a half pounds. Descamps found a mass of Ascaris 
vitulorum equal to fifteen liters (quarts). Krabbe 80 individuals of Ascaris mystax; 
Albrecht 250 individuals of Ascaris marginata in a dog six weeks old. 


Symptoms. Animals exhibit morbid manifestations only in 
the presence of numerous roundworms, the symptoms, however, 
are not always proportionate to the number of worms. Most 
marked are the general nutritive disturbances and these are 
more intense, the younger the animals. The appetite is variable, 
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sometimes entirely suppressed, at other times much increased; 
in spite of this there is emaciation, the mucous membranes are 
pale, the coat loses its smoothness and luster. Constipation al- 
ternates with diarrhea. Migration of the roundworms into the 
stomach in cats and dogs causes vomiting, and occasionally one 
finds the worms in the vomitus, composed of mucus and bile. 
In horses symptoms of depraved appetite may occur, also 
eructations. 

Symptoms of intermittent and occasionally violent colic are 
more frequently seen in horses, more rarely in dogs and cats. 
Occasionally nervous phenomena occur in horses in the shape 
of attacks of tetanic stiffness (Dieckerhoff, Hoffmann, 
Grimme), also epileptiform convulsions (Triilsen, Dubuisson), 
maniacal excitement followed by coma (Duncan), paretic weak- 
ness of the hind legs (Danitz), and by local sweating in the 
flanks. In dogs, worms sometimes cause maniacal excitement. 
Convulsions without any premonitory symptoms may occur dur- 
ing a meal,-in pigs (Bru). 

Sometimes the clinical picture of intestinal obturation or 
of peritonitis set in, or death occurs suddenly without any pre- 
ceding sickness. ; 

Sick calves and lambs emanate a peculiar, penetrating 
smell. 


Caseiger distinguishes two different clinical pictures in calves. In 
the mild form one notites a peculiar smell of the exhaled air somewhat 
like ether, chloroform or alcohol, the urine is light in color, there is 
cough, but rarely emaciation. In the severe form, aside from these 
same symptoms, there are disturbances of appetite, constipation or 
diarrhea, bloating, frequent urination, difficulty in respiration and ner- 
vous manifestations (colicky symptoms, listlessness). The duration of 
the disease is from one to several weeks and in severe cases a stage of 
convalescence which may last for several weeks. 


Diagnosis. <A reliable diagnosis can be made only after 
the detection of roundworms or their ova in the feces or oc- 
casionally in vomited matter. In suspected cases, vermifuges 
may be given to secure a diagnosis. However, experienced ob- 
servers will be able to diagnosticate the disease from the pe- 
culiar smell of the exhaled air and of the urine. One may assume 
the presence of worms in young animals with a good deal of 
probability if they have previously been healthy, if digestive dis- 
turbances of an indefinite nature come on in spite of good at- 
tendance, and if in spite of good appetite emaciation develops 
within a few weeks. 


Treatment. This varies more or less according to the 
species of animals. Its success should be controlled by the oc- 
casional microscopic search in the feces for ova of ascarides. 
It is advisable to feed horses previously fairly large amounts 
of beets or potatoes (8-10 qts. daily with wheat-bran), then 
numerous worms are, as a rule, expelled (Moebius). The best 
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of the vermifuges is tartar emetic; this drug is successful as 
a rule, though not always. However, this drug is not well 
adapted for either very young or old worked out animals, be- 
cause it easily causes collapse in them; sometimes intense 
colicky symptoms occur after its administration, even in adult 
animals in good condition (Storch), especially if the drug is 
given dissolved in water and upon an empty stomach. For this 
reason Schlampp recommends the administration of tartar 
emetic (12-15 gm. in 1 qt. of hot water), with 1 to 114 quart of 
wheat-bran, the horse having, on the previous day, received half 
a ration for its noon meal, and nothing at all for the evening 
meal. Light horses and colts which are much affected by the 
treatment received, according to Lorenz’ method, 30 gm. tartar 
emetic (dissolved in 1 qt. of water), and this divided into 6 
doses, each mixed with bran for 6 successive meals. Schmidt 
gives 12 om. of tartar emetic and 50 gm. of sulphate of mag- 
nesia, in 2 quarts of hot water; this is given for two consecutive 
days, in the evening with the drinking water before the evening 
meal; the animals should not drink any water at all during the 
day preceding the evening treatment. Grimme orders the tar- 
tar emetic (for grown horses and 2-4 year-old colts, 15-20 gm., 
for 14-1 year-olds 5-10 gm., for sucking colts 2 gm.) to be dis- 
solved in a pailful of water and to be given three times, at in- 
tervals of an hour each, before feeding, as drinking water which 
has been omitted the preceding evening. Instead of arsenic 
(0.1-0.5 gm.) in pills or as an electuary, one may give Fowler’s 
Solution for 5 to 8 days, morning and evening, 1 to 2 table- 
spoonsful for an adult horse or 1 teaspoonful for a foal, in oats, 
bran, or in the drinking water. Oleum terebinthine (50-100 gm. 
with 300 gm. of castor oil) has likewise been found advantage- 
ous; also arecanut (for adult horses 100-250 gm., for foals 10-50 
gm., or 3 times daily, 1-2 tablespoonsful or 1 teaspoonful with 
moist, short cut feed, bran-mash or as an electuary). Santonin 
(10-25 gm. in pills or as an electuary), which, however, is quite 
expensive, may be used for horses, with the exception of very 
young foals, given in castor oil or followed by the latter. Car- 
boneum sulfuratum (carbon bisulphide) is useful against round- 
worms as it is also against gastrophilus larve (see page 489). 
Rehaber, who found this drug more effective than anything else, 
uses it in doses of 50-100 gm. in one dose with 200-300 gm. of 
castor oil, without any evil consequences. Groag gave it in 
keratin capsules. 

Gasteiger had good results in calves with the following 
drugs: Tartar emetic 3-5 gm. dissolved in 125 ce. distilled water ; 
1 tablespoonful in milk every 3 or 4 hours, until the desired 
effect is brought about; arecanut with flores cine (mixed with 
the feed, calves up to 3 weeks 10 gm.: 5 gm.; up to 5 weeks 15 
gm.: 7.5 gm.; over 5 weeks old 20 gm.: 10 gm.). The mixture also 
makes a very good appetizer. This mode of treatment may also 
be used in lambs; the doses must, of course, be smaller; or lambs 
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may also be treated with the same drugs recommended against 
gastric strongylosis (see page 492). For hogs are recommended : 
Arecanut (adult animals 10-20 gm., young pigs 5-10.0 gm., with 
honey or flour as an electuary), oil of turpentine (daily 1 tea- 
spoonful in mucilage), picronitrate of potash (0.2-0.5 as an, 
electuary), benzin (10-20 gm., with bran or flour as an electuary). 
After a few hours laxatives are administered (calomel, aloe, 
eastor oil). Dogs and cats should receive the same treatment 
recommended against tapeworms (see page 507), also very ser- 
viceable are santonin (for dogs 0.05-0.2 gm., for cats 0.02-0.05 
em., in powder, followed by castor oil or still better combined 
with it), or pastilli santonini (each one containing 0.025 gm. 
santonin), flores cine (2-10 gm. as an infusion), thymol (0.2-0.5 
em. in pills), and filmaron oil (2-5 capsules at a dose, followed 
by castor oil). 


Prophylaxis. The spread of infection may be prevented by 
separating the sick animals, collecting, burning or burying the 
feces and drying out the place where the sick animals are kept. 
Mother animals harboring Ascaride should be relieved of them 
before delivery, and kept separated. It is advantageous to ex- 
amine, microscopically, the feces of larger herds in order to pre- 
vent the spread of the disease. Gasteiger recommends, aside from 
the destruction of the feces, that the floor of the barn be made 
waterproof, so that it ean be swept with iron brooms and ean be 
covered with sand. Before removal, the latter is moistened with 
hot lye and then renewed. The udder of the cows must be 
cleansed carefully and the animals must wear a muzzle. 


Literature. Albrecht, Z. f. Vk., 1908, 465 (Lit.)—Cadéac, J. vet., 1906, 
221.—Damitz, Mag., 1845, 497.—Francke, Fostchr. d. Hyg., 1904, 185 (Mit.).— 
Gasteiger, Monh., 1905, XVI, 49 (Lit.).—Grassi, Chl. f. Bakt., 1888, IV, 612.— 
Hoffmann, Z. f. Vk., 1905, 359.—Jammes & Martin, J. vet., 1906, 604, 607.—Lutz, 
Chl. f. Bakt., 1888, III, 425——Neumann, Mal. parasit., 1892, 387 (Lit.).—Penberthy, 
J. of comp. Path., 1894, 175.—Schimmelpfennig, A. f. Tk., 1903, XXIX, 332 (Lit.). 
—Schlampp, Therap. Technik, 1907, II, 40—Schitt, D. t. W., 1906, 637.—Triilsen, 
B. t. W., 1893, 14.—Uebele, Therap. Handlexikon, 1910.—Zschokke, Schw. A., 1900, 
XLII, 254.—Flury, Arch. f. exp. Path. u. Phmk., 1912, LXVII, 275.—Greim, Ueber 
Ase. megalocephala ‘Diss. Giessen, 1910 (Lit.)—Grimme, D. t. W., 1911, 247.— 
Neveu-Lemaire, Parasitologie, Paris, 1912. 


(b) Roundworms in Fowls. Heterakiasis. 


Etiology. The roundworms which occur in fowls, belong 
to the genus Heterakis, which differs from the Ascarides by 
the presence of a suction-cup in front of the anus in the male, 
by the frequent inequality of the spicula and the symmetrical 
arrangement of the papille at the posterior end. 7 


1. Heterakis maculosa (Heterakis columbae) : body white, trans- 
lucent, the head provided with three mouth-lips of equal size. The 
male is 16-25 mm. long, with obliquely terminating tail-end, two spicula 
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of unequal length; the female is 20-34 mm. long, rarely as long as 70 
mm., the tail-end cubical, the vulva in the middle of the body. The eggs 
are oval, 80-90 » long, the egg-shell covered with a wrinkled cover of 
albumin. The worm lives in the intestine of pigeons, sometimes in num- 
bers amounting to several hundreds, also rarely in the intestine of 
pheasants. 

2. Heterakis Perspicillum (H. inflexa) ; yellow, curved worm with 
mouth-lips of unequal size. The male is 3-8 mm. long, with two spicula 
almost of equal size and terminating in a button; the 
tail-end terminating obliquely, and provided on each 
side with a membranous wing and with 10 papillae. The 
female is 7-12 mm.. long, the vulva in the anterior half 
of the body. The eggs oval, 75-80 » long, with wrinkled 
cover of albumin (Fig. 70). This is a very common par- 
asite in the small bowels of chickens, occurs frequently 
also in turkeys and guinea hens. Has been found at 


times in hens’ eggs. Fig. 70. Ovum 
3. Heterakis vesicularis (H. papillosa); a thin of eee 
intiexa. 


worm, attenuated at both ends, with two mouth-lips of 
equal size, and two narrow lateral membranes. The 
male is 7-13 mm. long with awl-shaped tail-end, two wide lateral mem- 
branes and 12 pointed papillae on each side of the anus, spicula unequal. 
The female is 10-15 mm. long, vulva somewhat back of the middle of the 
hody. Eggs 63-71 » long, otherwise similar to those of the other Hetera- 
kides. This worm is very common in the cecum of chickens, also in that 
of turkeys, guinea-hens, pheasants, peacocks, geese and ducks. 

4. Heterakis dispar. This worm differs from the preceding one 
by its greater length, the almost equal length of the spicula and the 
presence of 10 papillae laterally on the anus of the male. 

Much less frequent are Heterakis compressa and H. compar (both 
occurring in Australian chickens), H. differens (in the posterior por- 
tions of the intestine in chickens), H. lineata (in chickens and ducks), 
H. isolonche, which Lucet & Henry claim not to be identical with H. 
vesicularis; it is responsible for verrucous typhlitis in pheasants. Ascaris 
erassa, which occurs in ducks, is said by Diesing to be identical with 
H. perspicillum. 

The evolution of the Heterakides takes place as a whole in a 
similar manner as that of the Ascarides. The eggs reach water or 
moist substances with the feces of the host; if there is sufficient warmth, 
an embryo develops (in the eggs of Heterakis maculosa in 17 days). 
The embryo-containing eggs are taken up with the drinking water or 
with food, after which the embryos are liberated in the intestine, and 
are mature worms after about three weeks (observed by Unterberger in 
Heterakis maculosa). 


Anatomical Changes. In addition to inflammatory changes 
of variable degree and extension, in pigeons infected with H. 
maculosa and in chickens with H. perspicillum, sometimes the 
intestine is obstructed by clumps of worms; in turkeys infected 
with H. vesicularis changes like those of ameboid typhlitis are 
found (v. Ratz). In pheasants infected with H. vesicularis (ac- 
cording to Lucet & Henry, H. isolanche) the cecum is filled with 
parasites; not infrequently their thickened mucous membrane 
is studded with pinhead- to pea-sized nodules containing mature 


520 Whipworms in the Intestine. 


worms, larve and eggs (Typhlitis verrucosa) (Galli-Valerio; 
Letulle & Marotel; Klee; Lucet & Henry). In geese the circum- 
ference of the cecum is increased after a numerous invasion of 
H. dispar. In exceptional cases specimens of H. maculosa and 
of H. perspicillum are found free in the abdominal cavity with- 
out ‘ perforation of the intestinal wall (Sabrazés & Salm; 
Zurn). 


Symptoms. These consist in gradual emaciation, feeble- 
ness, drowsiness, diarrhea, falling out of feathers; pigeons not 
infrequently perish unexpectedly without having manifested 
any symptoms of disease. The presence of Heterakides in the 
intestine is shown by the demonstration of worms or eggs in 
the droppings; yet, in the case of rapid course, also in that of 
a frequent occurrence of cases, it is necessary to exclude in- 
fectious diseases because the Heterakides may be present as 
accidental and harmless parasites. Worm-enzootiecs have been 
produced in pigeons by H. maculosa and H. perspicillum (Rail- 
liet, Kasparek), in chickens by H. perspicillum (Rossignol, 
Railliet, Kasparek), in turkeys and pheasants by H. vesicularis 
(according to Lucet & Henry in pheasants by H. isolonche), in 
geese by H. dispar (Lucet). 


Treatment. It is similar to that given under tapeworm in- 
fection; most advantageous are areca nut (chickens 3.0 gm., 
pigeons 1.0 in pills), for pigeons also calomel (0.05 gm.) ; also 
trochisei santonini, oleum anisi or oleum rosmarini (5-10 drops 
in oil or as an emulsion), benzin (3-6 drops, same mode of ad- 
ministration). For chickens one might mix with their food, 
anis, salt, clay, also a weak infusion of garlic with 14% of salicyl- 
ate of sodium (Schlampp). 

The sick animals must be isolated and the droppings must 
be destroyed. The food containers must be kept clean. 


Literature. Kasparek, Chl. f. Bact., 1902, 34, 245.—V. Ratz, A. f. Tk., 1896, 
XXII, 206.—Sabrazés & Salm, Rev. gén., 1904;-IV, 307 (Review). (See also litera- 
ture on tapeworms of fowls). Fiebiger, Die tier. Parasiten, Wein, 1912.—Letulle & 
Sabrazés, Arch. de Parasit., 1909, XII, 361—Lucet, Rec., 1896, 289.—Lucet & Henry, 
Bull., 1911, 320 (Lit.).—Neveu-Lemaire, Paraistol., Paris, 1912. 


(c) Whipworms in the Intestine. Oxyuriasis. 


Etiology. The following Oxyuris occur in domestic ani- 
mals: 


1. Oxyuris equi (B. curvalis), the female 
alone is found almost exclusively in the intestine 
of the horse, 4 to 5 em. long, thickened and curved 
in front, pointed behind, mouth surrounded by three 
lips; the male is difficult to find, 9 to 12 mm. long; 
oval ova (fig. 71), 88 to 95 mw by 41 to 44 pw, pro- 
vided on one pole with a lid-like formation. The 
females sometimes are up to a size of 15 cm. and 
their shape is then changed so that the posterior Fie. 71 
more slender portion is 3 or 4 times as long as the Sa 
anterior portion. Nitsch, Friedberger, and more re- ‘ f 
cently Jerke, have claimed that this is another species which has received the name of 
Oxyuris mastigodes. 


Ova of Oxyuris equi. 


Symptoms. Treatment. eat 


2, Oxyuris vermicularis, 2 to 3 mm. long, posterior end rolled up, female 
9 to 10 mm. and straight. Ova oval, flat on one end, convex at the other. ([Fre- 
quently found in the rectum of man; according to Ziirn also in dogs. 


3. Oxyuris ambigua occurs in the cecum of rabbits and there produces violent 
inflammation. 


The development of Oxyuris in horses is, according to Jerke, as 
follows: the female deposits its ova at the anus of the host, while 
keeping itself there, fastened with its tail. The ova adhere to the skin 
around the anus and of the perineum, with a sticky substance, and they 
develop into embryos within 1 to 3 days. They then dry and drop 
to the floor, with detached scales of epidermis. They get out to the 
pastures with the manure, and may infect the feed and straw; these 
embryos remain alive quite long. (Roger claims that ova of Oxyuris 
are disseminated by flies.) After ingestion into the stomach of a host, 
the plug closing the ovum becomes dissolved, the embryo is set free and 
transported towards the large intestine, where it reaches maturity. Four 
months elapse between the time of infection and the appearance of 
mature females of Oxyuris mastigotes; of Oxyuris currula, about three 
months. Without free oxygen the embryos cannot develop in the ovum, 
hence this does not occur in the intestine of the horse. 


Roger claims that. Filaria irritans (see dermatitis granulosa) is nothing else 
but the larval stage of Oxyuris. 


Symptoms. Female oxyuris, attached near the opening of 
the anus, sometimes causes an acute catarrh, or more frequently 
an intense itching in the region of the anus, as a consequence of 
such irritation the animals rub their hair and the neighboring 
parts on hard objects and sometimes produce eczematous in- 
flammation, which may spread along the perineum and to the 
thighs. One finds then worms in the crusts, around the anus 
and also on the outer surface of the feces, and on rectal explora- 
tion on the arm of the examiner after withdrawal of the former; 
ova are found on microscopic examination (Pflug, Roger). 

Friedberger reported the case of a mare which had ex- 
hibited signs of helminthiasis for two years, and which had 
voided 10 to 15 Oxyuris mastigodes daily, for 9 days; [lly ob- 
served severe colic which was cured permanently after the 
evacuation of worms. In a ease of eczema of the tail with subse- 
quent phlegmonous abscess, an Oxyuris mastigodes was found 
anchored into the perineal muscles by Hahn. 


Treatment. The best treatment consists in repeated rectal 
injections of vinegar and soap water, possibly also solution of 
corrosive sublimate (1:2000). The internal administration of 
vermifuges is necessary only exceptionally in very obstinate 
eases (in Illy’s case, areca nut 100 gm., followed in 4 hours by 
aloe 45.0 gm., had a good effect). 

Literature. Friedberger, Miinch, Jhb., 1882-83, 81.—TIlly, Vet., 1893, 475.— 


Jerke, Zur Kenntn. d. Oxyuren d. Pferdes, Diss., Jena, 1901 (Lit.).—Pflug, O. Rey., 
1881, 82.—Roger, Bull., 1905, 479. 


592, Trichotrachelidae. 


(d) Trichotrachelidae. 


Trichina spiralis (see trichinosis) is the only one of the fili- 
form Trichotrachelide which is of pathologic significance. 


Trichocephali are comparatively frequent, but apparently harmless 
inhabitants of the intestinal tract of ruminants, hogs and dogs. Their 
anterior end is very fine and filamentous, the caudal end is much 
thicker, cylindrical, straight in the female, rolled up in the male. Ac- 
cording to the genus, the eggs are 50-70 » long (Fig. 72), lemon- 
shaped, have plug-shaped formations at both ends; in the open the 
embryo develops in them which matures in the intestine of the new 
host in the course of 2 to 4 weeks. 

The following species should be mentioned: 


Trichocephalus affinis, 5 to 8 em. long; found in the 
cecum and small intestine of ruminants especially in sheep, 
goats, deer, rarely in cattle), also in the intestinal tract of 
hogs (Meyer). 

Trichocephalus crenatus, 4 to 5 em. long; occurs in the 


Fig. 72. Ovum of large intestine of the hogs and wild boar and occasionally 
Trichocephalus causes intestinal catarrh. 
affinis. Trichocephalus depressiuseulus, 4 to 7 em. long; found 


in the cecum of dogs, particularly of those that suffer from 
dochmiasis. Jf present in large numbers it appears to cause 
eatarrh of the cecum, occasionally also invagination (Mégnin), at other times it may 
be the cause of hemorrhagic inflammation of the colon (Miller). 
The Tr. echinophyllus occurs in camels and dromedaries, Tr. serratus in cats 
and Tr. unguiculatus in rabbits. 


Several species of Trichosomata with a thin anterior portion of the 
body, gradually becoming thicker towards the caudal end, are found 
in- the intestinal tract of fowl (Tr.-longicolle, annulatum, collare, 
tenuissimum, and brevicolle) ; one species is found in sheep. Tr. te- 
nuissimum occasionally occurs in the intestinal tract of pigeons, some- 
times in very excessive numbers, and then causes profound enteritis 
with secondary anemia with numerous fatal cases. Freese observed 
an epizootic of severe intestinal catarrh due to Tr. retusum; the disease 
was generally fatal in 3 to 10 days in young chicks, and in adult 
chickens, in 2 to 4 weeks. During the initial stage of the affection, oil 
of anise given in 5 to 10 drop doses to a tablespoonful of olive oil, 
proved very efficient. 

Literature. Freese, D. t. W., 1908, 715. “Kee, Vet. Jhb., 1906, 352 _—Meyers, 


4. f. Pihyg. 1905, XV, 157.—Miller, Am, V. Rev., 1904, 722. — Willett, O. M., 1906, 
366—Schlegel Z. ’f. Tm., 1911, XV, 242. 


(e) Dochmii in the Intestines. Dochmiasis. 
(Anchylostomiasis, Uncinariasis.) 
(a) Dochmiasis of Carnivora. 


Occurrence. Dochmiasis is a severe affection, particularly 
of packs of hunting dogs. It has, heretofore, been observed to a 
large extent in France, Italy, Japan and Senegal, but it occurs 
also in other countries. 
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v. Ratz has seen the disease in Hungary among eleven dogs 
from the same kennel; Makoldy & Sequens have each one seen 
a case in Siebenburgen; the authors have likewise seen one case. 
Cats are not as frequently affected. mi a 


Etiology. Dochmii (Ankylostomum, Uncinaria), the an- 
terior end is turned backwards, the chitinous mouth-capsule is 
provided with teeth or ledges; the male has a _ bell-shaped, 
ribbed bursa at the tail-end. The following two species are of 
importance: 


Dochmius trigonocephalus (Ankylostomum caninum, Uncinaria 
trigonocephalus) ; a whitish fine thread-worm with slightly bulging 
mouth-capsule; on each. side of the latter there are three hooks bent 
inwards and attached to a chitinous plate, on the dorsal border there 
are two small hooks, not bent. The male is’ 9-12 mm. with spheroid, 
three-lipped bursa, the middle lip of which is small; the female is 15-20 
mm. long, the vulva at the beginning of the last third of the body. The 
eggs (Fig. 73) are 74-84 p long, 48-54 » broad, with 2-8, rarely more 
groovings. The worm occurs in the intestine of dogs and cats. 


2. Dochmius stenocephalus (Ankylostomum stenocephalum Une. 
stenocephala), somewhat smaller than the preceding one. The head 
end pointed, mouth capsule conical, provided with two pairs of small 
bent teeth on the ventral side and with a longitudinal groove on the dorsal 
side; the bursa of the male similar to that of the preceding species. 
Male 6 to 8 mm., female 8 to 10 mm. long, ova 63 to 67 » by 32 to 38 yp. 
The worm is parasitic in the small bowel of dogs. Whether Dochmius 
duodenalis, which causes severe anemias in man, ever occurs in domestic 
animals is not yet known. 

The evolution of the dochmii oc- 
eurs quite rapidly. After the eggs 
have gotten into a moist medium, a 
rhabditi-form larva hatches out after 
3 to 6 days; its pointed tail-end dis- 
appears after the first change of skin 
which occurs within three more days. "aed? 
After eight days more a second change INQU72i | Ovas abe Dechraliter trigont: 
of skin takes place, then the larva loses “cephalus (according to Railliet.) 
its motility ; if it is taken up by a suit- 
able host, a third change of skin occurs 
in ten, and a fourth in twelve days after the ingestion, after which it 
becomes mature. 


Natural infection is caused by contaminated, marshy water. 
The disease is usually seen during the warmer season, but it 
may also make its onset in winter, as a case of the authors’ 
proves. Distemper or any debilitating disease forms, according 
to Ligniéres, a predisposing cause and prepares animals for 
infection. Infection may, however, also take place through the 
otherwise intact skin, as pointed , out with reference to animals 
by Lafon & Martin, a mode of infection demonstrated experi- 
mentally in dogs by Cuille. | 
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Loos, Lambinet, Calmette & Breton and others have shown that infection 
with Dochmius duodenalis (Anchylostomum duodenale) may occur through the intact 
skin or from the subcutaneous connective tissue. 

Cuillé placed encysted larve of Dochmius trigonocephalus upon the shaved 
thorax of experimental dogs; after a few minutes the animals manifested excite- 
ment by howling and looking around towards the thorax, and rolling. These mani- 
testations were caused by the irritation of the larve which had penetrated into the 
skin. The dogs became quiet after two hours, but the larve had in the meantime 
penetrated into the skin, from where they got into the pulmonary capillaries with 
the blood current. They then perforated the capillaries and got into the air vesicles, 
from there into the bronchi, trachea and larynx, and finally into the pharynx, 
esophagus and stomach. However, it appears more probable that they got into the 
intestinal wall with arterial blood, and from there by perforation of capillaries into 
the intestinal lumen. 

Edema and erythema, which are first seen at the place of infection, disappear 
after 4 or 5 days, but on the day following the infestation the animals show an 
inclination to vomit, they are depressed; after 5 or 6 days they become voracious, 
suffer from bloody soft stools on the 10th day, and from the 12th to the 18th day 
ova are found in the feces. Death occurs usually after 20 to 30. days in very 
young animals, or in 10 days after a very numerous invasion. Larger dogs show the 
symptoms of progressive anemia but remain alive for a long time. 


Anatomical Changes. At the point of attachment of the 
worms one sees smaller or larger hemorrhages, sometimes, also, 
hemorrhagic intestinal contents. The mucosa of the duodenum 
and jejunum at first shows the picture of acute catarrh, later on 
that of chronic inflammation, the intestinal wall becomes less 
elastic, the lumen may occasionally be narrowed. In animals 
just dead, one finds the worms, usually both species, simulta- 
neously, attached to the wall; later on they become mixed with 
the feces; in severe cases one often sees several hundred para- 
sites. The mesenteric and peribronchial lymph glands are en- 
larged, according to Lafon and Martin, all of the lymph glands 
being thus affected. 


Symptoms. There are at first digestive disturbances of an 
indefinite nature, then anemia stands in the foreground of the 
clinical picture. Debility and emaciation become more and more 
marked, and hunting dogs become tired very easily. The skin 
becomes dry, the coat bristly, the extremities show edematous 
swelling. There is at first constipation, later on diarrhea, the 
feces are occasionally hemorrhagic. 

Examination of the blood shows red blood corpuscles, vary- 
ing in size and containing irregular forms; their number may 
be decreased so that the proportion of red to white is finally as 
3:1. These findings do not, however, justify, in the opinion of 
the authors, a classification of this disease as pernicious anemia, 
as has generally been done. 


According to the claims of Lafon & Martin, all of the lymph- 
glands become enlarged early in the course of the disease (before any 
other symptons are noticeable) in consequence of the invasion of staphy- 
lococci, which are, however, also found in the spleen, the blood and 
the intestinal contents of animals dead from the disease. It is also 
claimed that these staphylococci have a hemolytic effect. Another con- 
stant symptom is albuminuria (1.5 to 2%, but sometimes as much as 
3-8-10% albumen in the urine), together with other symptoms of 
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diffuse nephritis. The albuminuria becomes intensified in consequence 
of excessive feeding. 

French and Italian authors mention epistaxis as an almost constant symptom 
of the disease, and the disease has received its French name from this symptom 
(Saignement de nez des chiens de meute). Some patients lose 100 gm. of bright red 
and foaming blood at one time. According to Trasbot the disease characterized by 
epistaxis is not identical with dochmiasis, and Péricard has recently shown piroplas- 
mata in the blood of such patients. 

While these symptoms occur, the emaciation progresses 
and death finally follows. 

The duration of the disease may extend to one year, and all 
animals of a pack may become affected successively. 


Diagnosis. Dochmiasis can be diagnosticated with cer- 
tainty only after finding ova in the feces upon microscopic ex- 
amination; otherwise, the diagnosis can only be made with more 
or less probability in hunting dogs suffering from hemorrhagic 
diarrhea, progressive anemia, general hypertrophy of: lymph 
glands, albuminuria and nephritis. Pentastomum tenioides like- 
wise causes epistaxis, but profound nutritive and other disturb- 
ances and progressive anemia are absent. The abnormal condi- 
tion of the feces distinguishes the disease from other forms of 
anemia. 


Treatment. The usual vermifuges are employed (see page 
507) ; kamala 3-8.0 gm.; Sequens brought about complete recov- 
ery in one case after administering 8 gm.; Mégnin recommends 
the addition of 0.3-0.5 calomel and 0.005-0.01 gm. arsenic; extr. 
filicis maris (same doses), and arsenic (0.005-0.01 gm.). The 
patients must be nourished abundantly with milk, meat and eggs; 
iron preparations are indicated to counteract the anemia. The 
treatment is usually not successful, because patients remaining 
among an infected pack continually reinfect themselves with the 
dochmius larve (Lafon & Martin). 


Prophylaxis. This consists in scrupulous cleanliness. Ken- 
nel and food vessels must be cleansed daily, so that the ova can- 
not get into the food or drinking water. The latter must be fresh 
and supplied so abundantly that the animals will not be tempted 
to drink dirty or contaminated water. Sick dogs must be sep- 
arated from the healthy ones and the feces of the former must 
be destroyed. 

Literature. Cuillé, Rev. vét., 1908, 6—Lafon & Martin, Rev. vet., 1908, 69.— 


Ligniéres, Rec., 1903, 725.—V. Ratz, A. f. Tk., 1893, XIX, 483.—Sequens, Vet., 1893, 
23.—Thiroux or Teppaz, Rev. gén., 1907, IX, 345. 


(8) Dochmiasis of Cattle. 


Occurrence. Disease of cattle due to dochmius infection is 
generally rare; it has, however, been seen by Dawson in South- 
ern Texas, and generally in Florida, where it is known under 
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the name of ‘‘salt sick.’? Daschanek saw an enzootic of doch- 
miasis in Bohemia, among calves 5 to 12 months old. 


Etiology. The disease is caused by Dochimus radiatus (Un- 
cinaria radiata, Anchylostomum radiatum), a worm 7.0 cms. long 
(according to Duschanek only 1.5-2.8 em. long) ; its cephalic end 
is curved like a hook. The ova contained in the feces of old, in- 
fected animals soon develop an embryo, under favorable condi- 
tions after 24 hours; in water or moist soil the latter undergoes 
several castings and is able to develop further in the intestinal 
canal of a proper host after 4 to 6 weeks (Stiles). 


Natural infection occurs on pastures, especially where there 
is much stagnant water, or in the barn. Duschanek saw an en- 
zootic of the disease in a barn after the animals had been drink- 
ing from a small brook which had become quite low in conse- 
quence of prolonged dry season. 

Predisposing causes are poor pastures, unfavorable weath- 
er, difficult parturition, early weaning of calves, digestive dis- 
turbances. 


Anatomical Changes. Aside from the signs of profound 
anemia, hydremia and cachexia, one observes catarrhal inflam- 
mation of the duodenum with hemorrhagic spots in the mucosa, 
many Dochmi in this portion of the intestinal tract, partly ad- 
herent to the mucosa, partly free in the lumen, and also present 
to a lesser extent in the jejunum. The intestinal contents may be 
hemorrhagic. 


symptoms. A morbid desire to lick often is the first 
marked symptom of the disease; sometimes, however, this symp- 
tom appears later in its course and progressive emaciation be- 
comes noticeable before anything else. Colicky symptoms ap- 
pear from time to time, which are followed by diarrhea, lasting 
for several days. Diarrhea is also noticed during the whole 
course of the affection, independently of colics, alternating with 
constipation and bloating. Edema of the larynx, of the extremi- 
ties, and collections of fluid in the serous cavities come on, the 
animals become feeble, their gait is staggering. The cachectic 
animals finally cannot get up any more and they die in coma. 

The course and duration of the disease vary very much ac- 
cording to the number of Dochmii present in the intestinal tract. 


Diagnosis. A correct diagnosis depends upon finding char- 
acteristic ova of Dochmii in the feces on microscopical examina- 
tion (see page 523). The affection must also be differentiated 
from gastro-intestinal strongylosis by a microscopical examina- 
tion of the feces; ova of strongylus (see page 490) are much 
larger than those of Dochmius radiatus, and they are usually 
not grooved. Enteritis paratuberculosa is distinguished from 
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dochmiasis by continuous diarrhea with water stools, and often 
by the presence of acid-fast bacilli, which may be found in great 
numbers in scrapings from the anterior portion of the rectum. 


_ Treatment and Prophylaxis. Aside from intense feeding, 
the vermifuges that are recommended for gastric strongylosis 
and aseariasis (see pages 495 and 516) should be employed. 

As prophylactic means are recommended, change of pas- 
ture (infected pasture may be utilized for other species of ani- 
mals), clean drinking water, if possible running water, well or 
spring water, burning or burying of the manure, or at least fre- 
quent sprinkling of the manure with lime water, cleaning and 
drying out of the barn. 


Literature. Dawson, D. v. W., 1907, 243 (Review).—Duschanek, T. Z., 1909, 
114. 


Dochmii in Other Animals. Dochmius cernuus (Ankylostomum 
cernuum. Bunostomum trigonocephalum) lives occasionally in the small 
intestines of goats and sheep, without having a detrimental effect. Strése 
saw digestive disturbances caused in a hog by Dochmius (Globocephalus) 
longemucronatus (Characostomum longenum). What Rathonyi de- 
scribed as a dochmiasis in nine horses, was a strongylosis, as shown by 
v. Ratz. Schmaltz found Uncinaria os papillatum (Bathmostomum 
Sangeri) in two elephants with hemorrhagic enteritis, anemia and 
hydremia. 


(f) Palisade Worms in Horses. 
Sclerostomiasis equorum. 


Etiology. The Sclerostoma which occur very frequently in 
the intestines of horses, have an obtund anterior end, which is 
straight or bent ventrally; the mouth-opening is circular, the 
mouth-capsule is chitinous, provided with palisade-like teeth 
(lip fringes), and with a dorsal longitudinal ray. 


The description here given is based upon that furnished in 
1900 by Looss and the careful investigations of Sticker, pub- 
lished somewhat later: (1901). 


The following three species belong to the genus Sclerostomum: 


1. Sclerostomum equinum, Muller (Strongylus armatus, Rudolphi; Str. neglec- 
tus Poeppel, Scl. quadridentatum, Sticker). The male is on an average 35 mm. 
long, 1.25 mm. thick; the female 45 to 47 mm. long and 2.25 mm. thick. Mouth 
capsule almost regularly long-ellipsoid, with 4 high narrow teeth below them, the 
dorsal ones densely crowded, the ventral ones separated. The bursa at the tail end 
of the male wider than long, the median flap developed to a lesser degree. The 
genital pore of the female about 14 mm. in front of the caudal end. Ova oval, thin 
shelled, 65 to 80 w long by 45 to 50 w wide. Larve 0.58 to 0.88 mm. long, similar 
to those of Scl. edentatum only shorter; its anterior end somewhat conically pointed 
(Albrecht). This sclerostoma is found least frequently in the cecum and colon. 
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2. Sclerostomum vulgare, Looss (Strong. arm., Rudolph; Sel. bidentatum, 
Sticker) claimed to be a larval form of the preceding one by Rudolph; however, 
really a new species, the larve of which are concerned in the production of so- 
called worm aneurysm (see page 428). Male at the utmost 15 or 16 mm. long and 
fairly uniformly 0.7 mm. thick; female 23 or 24 mm. long and 1 mm. thick, 
slender towards the tail end, mouth capsule like a.shallow goblet. Two teeth at the 
lower end of the dorsal depression of the mouth capsule; these protrude as ear-like 
projections. Bursa of the male with three flaps, the median one, larger than that 
of the preceding species, is overlapped by the lateral flaps. The female genital pore 
8 mm. anterior to the caudal end. Ova 70 to 80 uw long and 43 to 52 uw wide. The 
anterior end of the larve (0.7 mm. long) is somewhat rounded off, the posterior 
portion gradually diminished into a filiform tail end, which is about one-half 
shorter than the body. Around the gut 32 larger cells are usually arranged in 
double rows in mosaic form; the sexual apparatus is situated on a level with the 13th 
intestinal cell (Albrecht). It is frequent in the cecum and colon; the larve are 
often concerned in the formation of so-called worm-aneurisms. 


3. Sclerostomum edentatum, Looss (Scl. edentatum, Sticker). Length of 
male 23 to 25 mm., greatest thickness about 1.5 mm.; length of female 33 to 36 mm., 
thickness about 2 mm. Head 
globular, distinct from 
body; mouth capsule gob- 
let-like, teeth-like forma- 
tions totally absent; how- 
ever, at the place where 
the ventral teeth are situ- 
ated in Scl. equinum, there 
are some small nodular ele- 
vations. Bursa of the male 
very similar to that of Scl. 
equinum. Genital pore of 
female 9 to 10 mm. anter- 


ior to the caudal end. Ova SF = 

(Fig. 74) 65 to 88 mw long. Fig. 74, Ovumof Fig. 75. Ova of Cyathostomum 
and 45 to 50 wu wide. Larve Sclerostomum tetracanthum. On the right side 
0.55 to 0.88 mm. long, body edentatum, ovum with embryo from horse 
almost one-third longer manure preserved one day. 


than the gradually taper- 
ing caudal end; marking 
of the intestinal cells indistinct, thickness of the body less than that of larve of 
Sel. vulgare (Albrecht). It is very frequent.in the cecum and colon of horses, 
sometimes isolated, sometimes in large numbers. According to Martin, it was found 
in 42.2% of 426 horses examined; colts up to 2-3 years are affected more frequently. 


4, Cyathostomum tetracanthum (Strongylus tetracanthus Mehlis, Sclerosto- 
mum tetracanthum), white worm; male about 9 mm., female 10 to 12 mm. long. 
Mouth capsule fairly shallow, narrowed in the middle, fine triangular leaflets, arranged 
in a radial manner and looking from above lke-a wreath of fine bristles (called by 
Looss internal leaf wreath) spring from the narrowed place of the mouth capsule. In 
front of the anterior margin of the mouth capsule there is an outward projecting 
wall formed by the skin, this wall is likewise provided with radially arranged leaflets 
(external wreath of leaves). Sexual pore at the posterior end, directly in front of the 
anus; ova (fig. 62) oval 90 to 110 uw long, 40 to 50 w wide. The caudal end of the 
larve (0.46 to 0.80 mm.) is about one-third longer than the body proper, anterior 
end of the latter somewhat more pointed, the union of the body proper and the tail 
end well marked; the intestinal tract only shows 8 or 9 larger alternating cells, on a 
level with the fifth of these cells the sexual apparatus is situated (Albrecht). 

As the representative of a third genus Looss distinguishes Triodontus whicn has 
an almost globular small but thick-walled mouth capsule, which possesses no real 
teeth, but the chitinous lining of the three-cornered lumen forms three projecting 
tooth-like formations. The genital pore of the female is situated near the caudal 
end. Two species belong to this genus: Triodontus minor and Triodontus serratus. 
They do not, however, appear to occur in Europe. It is also frequent in the colon 
of horses (Fiebiger found it in about 25% of the examined horses). 

The Triodontus minor and Tr. serratus, which belong to another genus, do not 
appear to occur in Europe. 


According to Leuckart, Cobbold, Sticker, Martin, Barthel, A. Al- 
brecht and others, the development of Sclerostomum and of Cyathos- 
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tomum tetracanthum is as follows: In the ova, which are voided with 
the feces of the host, embryos develop in the outside world, under fa- 
vorable conditions of temperature, in 3 to 4 days, later in winter, which 
after hatching, become larve 0.4 to 0.8 mm. long, round with filiform, 
caudal ends. In water or in dry dust, the larve can live only a few 
days, but they may remain alive for months in moist or at least not 
too dry horse manure. After 15 to 20 days, or at a temperature of 30° 
C., shedding takes place in a few days; the detached cuticle is completely 
shed, however, only after several months. With this shedding, the re- 
sistance of the larve is much increased, and it may now not merely 
survive in horse manure for several months, but also in pure water for 
6 to 8 months, and it is not even killed at freezing temperature (0° C.). 
The hatched embryos probably go through three or four moults, although 
Albrecht observed only one shedding. After slipping out of the shell, 
the larve lose their whiplike tail end and they are frequently designated 
as rhabditic forms. 


Anatomical Changes. No changes are noticeable in the 
mucosa of the large intestine in the presence of mature indi- 
viduals of Sclerostomum quadridentatum and Sclerostoma 
bidentatum, but the larve of Scl. bidentatum produce thrombo- 
sis, particularly in the mesenteric arteries (see page 428). Cya- 
thostomum tetracanthum may cause hemorrhagic inflammation 
of the large intestine. In acute cases of sclerostomiasis caused 
by the larve of Sclerostoma edentatum one finds a purely serous, 
sometimes a little cloudy, exudate with floceuli of fibrin. The 
subperitoneal areolar tissue is in a condition of edematous in- 
filtration, amber in color, and contains hematomata of the size 
of a walnut up to that of an egg, and hemorrhagic spots, partic- 
ularly in the parietal portion of the mesentery, the intestinal 
serosa, and also often in the perineal fat. The hemorrhagic 
spots and foci contain each one mature worm, which shines 
through like a varicose vein if situated superficially. Ex- 
ceptionally, there may be a fatal peritonitis after perforation of 
a nodule by the worm it contained. The intestinal mucosa may 
show diffuse or circumscribed hemorrhages. The submucosa 
contains worm nodules, the size of a millet seed up to that of an 
almond, with reddish-yellow or purulent contents, in which the 
larve are situated, or they may already have migrated into the 
intestinal lumen. The anatomical findings in the most profound 
cases include the signs of anemia, emaciation or cachexia. 


Symptoms. Mature worms of Sclerostomum equinum 
and of Scl. bidentatum do not cause any disturbance of health, 
as has already been stated, while the larve of Scl. bidentatum 
cause thrombotic closure of various blood vessels. Continued 
intestinal hemorrhages, with emaciation, occur in the presence 
of Cyathostomum tetracanthum; in other cases only short at- 
tacks of diarrhea with colic. Numerous cases of disease have 
also been observed (Schwarzmeier, Penberthy, Williams, Boch- 
berg) especially in foals kept on wet pastures. Some of the 


affected animals, particularly foals, succumb to the disease. 
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Of much greater importance is that form of sclerostomiasis 
(selerostomiasis enzootica, Schlegel) that is caused by the larvie 
of Sclerostomum edentatum and almost exclusively occurs in 
foals. It often manifests itself only in a progressive anemia 
and emaciation, extending over months and even years; or in 
permanent or intermittent diarrhea, otherwise the body tem- 
perature and the pulse are normal (Glage); in some cases, 
however, particularly after exercise, colicky symptoms are ob- 
servable (Klaber). 

In other cases the clinical symptoms are more pronounced 
and are similar to those of a peritonitis with colic (Schlegel). 
The temperature rises rapidly to 40-41.9° C., sometimes only to 
38.5-39.6° C.; the pulse up to 78-80-100 per minute; it becomes 
weak and finally can no longer be felt. Respiration is rapid and 
accompanied by groaning. There is great prostration, lack of 
appetite, yellowish or brownish-red discoloration of the mucosa. 
Occasionally there are attacks of a mild colic, urination is excep- 
tionally frequent and the urine shows a red discoloration. The 
symptoms gradually become more intense and finally profound 
anemia and cachexia develop. Most patients die after a few 
days (acute form) ; in others the disease lasts up to seven weeks. 
Some animals, however, are not very seriously sick and recover, 
while those affected profoundly all die. Isolated hemor- 
rhagic spots with larve of sclerostoma are frequently found in 
horses that are otherwise healthy, upon being killed in the 
slaughtering house. 


Diagnosis. The presence of mature Sclerostomum in horses 
may be recognized frequently on rectal examination when some 
of the worms are brought out on the arm of the examiner. As 
a rule, however, the diagnosis is made only upon finding ova by 
microscopic examination of the feces. 


The methods of Adelmann and A. Albrecht permit the differentiation of the 
larve of the various species of Sclerostoma. A-ball of feces is placed into a glass 
vessel and this is wrapped in black paper so as to be protected against the light, 
covered to prevent desiccation and left in the neighborhood of a stove or in another 
warm place. After two days the feces then contain lively motile embryos (Adel- 
mann). According to Albrecht’s method the ball of feces is preserved for 8 to 14 
days or in summer for 5 to 8 days, and protected during this time from desiccation. 
Clean water or physiologic salt solution is then poured over the ball, enough of the 
former so that it is fully soaked and there is some excess on the bottom of the 
vessel. After a few hours one may recognize, if the light is favorable, minute 
worms or little conglomerated masses of them in the water at the bottom of 
the vessel with the naked eye. Sometimes the worms can be recognized only after 
the water has been carefully poured off or centrifuged. With the aid of the micro- 
scope the larve of the various species can be differentiated according to the char- 
acteristics described by Albrecht. (See page 527.) 


Since Sclerostomum may be present in the intestine of the 
horse without giving rise to any disturbance in health, it is nec- 
essary, in the presence of symptoms of disease in which Scler- 
ostoma are found, to make a careful examination of the animals 
and to consider all conditions of environment before the morbid 


Diagnosis. Treatnient. ddl 


condition ean be ascribed to sclerostomiasis. Bloody or chronic 
diarrhea associated with emaciation in young horses in summer 
is always suspicious of sclerostomiasis. 

The differential diagnosis must consider the socalled 
wasting of foals (Dieckerhoff) (see page 371), especially also 
infectious anemia (see Vol. I); the latter is very similar in its 
clinical and pathologic characteristics to sclerostomiasis as de- 
seribed by Schlegel. : 


Treatment.:.T'o combat intestinal sclerostoma one may 
make use of the same means which are recommended for asca- 
riasis (see page 516). Albrecht recommends particularly oil of 
turpentine (80 gm. with 500 gm. of castor oil) ; Dorn praises in- 
travenous injections of atoxyl (8 gm. in 100 cc. warmed to 37° 
C.) Bochberg also recommends atoxyl (he gives it in doses of 
equal amount, or gradually increasing from 0.2-0.5 or 1-1.5 gm. 
in 1 per cent salt solution, administered subcutaneously or in- 
travenously). Hichert gives 1 gm. of creosote, twice daily, by 
mouth; Liénaux orders 1-3 gm. of arsenic daily for three days, 
together with intestinal disinfectants in mucilaginous media; 
the animals receive, by way of food, fresh milk and cooked 
grain-feed. Atoxyl or sodium arsenicosum (0.5-2.0 gm.) in in- 
creasing doses internally might also be used against the larve 
of Sclerostoma. The animals should have the benefit of gen- 
erous feeding and be kept off the pasture. 

_ Prophylaxis is the same as that recommended against 
thrombosis of the mesenteric arteries (see page 442). 


Literature. Adelmann, Das Aneurysma verm. equi etc., Diss., Giessen, 1908 
(Lit.).— Albrecht, Z. f. Vk., 1909, 161—Bochberg, Z. f.'Vk., 1909, 271—Dorn, M. 
t. W., 1909, 109 (Ref.).—Glage, Z. ,f, Infkr., 1906, 1, 341 (Lit.) —Klaber, B. t. W. 
1891, 223.—Looss, Chl. f. Bakt., 1900, XX VII, 150 (Lit.)—Schlegel, B. t. W., 1907, 
49.—Sticker, A. f. Tk., 1901, XXVII, 187 (Lit.); D. t. W., 1901, 253.—Liénaux, 
Ann., 1910, 137.—Martin, A. f. Tk., 1910, XXXVII, 106 (Lit.). 


(g) Oesophagostoma in the Intestines. Oesophagostomiasis 
intestinalis. , 


(Oesophagostomiasis nodularis |[Maroren]; Maladie nodulaire, 
Helminthiase nodulare ou larvaire, Folliculite caséuse, 
Dochmiase larvaire French].) 


Occurrence. Diseases caused by the larve of Oesophagos- 
tomum occur in all parts of the world, but preferably in Kurope 
and America, mostly sporadic but also enzootically, and then 
with high mortality. Cattle and sheep are affected most com- 
monly, more rarely goats and pigs. Oesophagostomas are also 
occasionally found in the intestines of deer, monkeys and even 
in man. 


Etiology. Oesophagostomas have no mouth proper because 
the opening representing the mouth leads directly into the 


Sy Oesophagostoma in the Intestines. 


esophagus. Mature individuals of G. radiatum have a length of 
about 15-20 mm. and a ring-shaped mouth capsule, a cuticular 
swelling at the neck, a ventral furrow, and a bursa at the pos 
terior end (Marotel). 


The following wsophagostomas occur in domestic animals: 


1. Oesophagostomum radiatum (Oe. inflatum, Ankylostomum bovis, A. radia- 
tum, Strongylus dilatatus), a whitish worm with ring-shaped mouth-capsule, a 
cuticular swelling at the anterior end, behind it two broad lateral membranes. The 
male is 14-15 mm. long, with slight tri-lobulated bursa; the female 15-20 mm. long; 
the vulva is near the anus, surrounded by a ring-shaped swelling. The eggs are 
70-76 w in length, similar to those of dochmiae. The worm lives in the terminal 
portion of the small bowel and in the colon of cattle. 

2. Oesophagostomum venulosum. This worm occurs in European sheep and 

oats. 

3 3. Oesophagostomum columbianum lives in the intestines of sheep in America. 

4, Oesophagostomum dentatum occurs in the intestines of swine and is identi- 
eal with Strongylus follicularis Olt. 


The development of Oesophagostomum takes, according to Mar- 
motel, place, as follows: From the ova voided with the feces of the 
animal host, embryos are at once hatched if heat and moisture 
are sufficient. The further development of the latter in the outside 
world is, however, not yet known. If the larve are taken up during the 
months of August and September, they bore at once into the intestinal 
wall, and remain for 6 to 7 months in the submucous connective 
tissue, where they successively develop, first, into strongyliform, then 
anchylostomiform, finally cesophagostomiform larve. During March 
and April, they wander into the intestinal lumen, and here they attain 
sexual maturity during May and June, their full length only in July 
and August, then they copulate, and the females deposit their eggs. 
The maturation of Oesophagostomum dentatum, however, occurs within 
the intestinal worm nodules (Seiler) ; the same is also the case in the 
Oesophagostomum living in the intestines of man. 


Natural infection takes place, according to Marmotel, on 
wet, marshy pastures during the months of August and Septem- 
ber; but it probably takes place also during sojourn in the barn 
if the latter offers conditions favorable to the development of 
embryos from the deposited ova. 


The pathologic significance of the larve of Oesophagostomum living in the intes- 
tinal wall is not solely confined to a detrimental effect upon the function of the intes- 
tine by numerous worm nodules, but also in the absorption of numerous pathologie 
bacteria for which these nodules form a portal of entrance; this may become the 
cause of secondary infection. 


Anatomical Changes. In the small intestine and cecum of 
cattle, and in the large intestine of other animals, tubercular 
nodules (roundworm nodules) are found often isolated; fre- 
quently also in great numbers, in hundreds and thousands. 
(Drechsler once counted 430; Marotel saw in one case 4,000 in 
the small intestine and 1,000 in the large intestine.) The nodules 
vary from the size of a pinhead to that of a pea, and they may 
occasionally be as large as a hazelnut; the smallest ones have a 
blackish color, the medium-sized nodules are blackish to grayish- 
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white, the larger ones are always grayish-white. The otherwise 
unchanged intestinal mucosa shows half-spherical projections; 
it appears somewhat thinner at this place and in hogs it is also 
ulcerated. The nodules are mainly composed of a thick con- 
nective tissue capsule which may contain a small amount of 
caseous, and in the larger nodules purulent, matter; the latter 
may have become calcareous. The younger nodules contain 
larve of Oesophagostomum measuring 3-4-7 mm. 


Symptoms. A few nodules are frequently found, in slaugh- 
ter houses, in the intestines of animals which did not show any 
symptoms of disease during life. Morbid symptoms are only 
observed in intense invasion and they consist in untractable pro- 
fuse diarrhea, progressive emaciation, anemia and cachexia. 
The disease then usually terminates fatally in coma which comes 
on after two to three months. When the disease appears as an 
enzootic one-half of affected animals may die. 


Diagnosis. The occurrence of the above mentioned symp- 
toms following sojourn on wet, marshy pastures may suggest 
oesophagostomiasis nodularis, but a reliable diagnosis can only 
be made on the basis of some postmortem examinations, since 
the ova of Oesophagostomum are not yet known; the differential 
diagnosis has to consider gastro-intestinal strongylosis (see 
page 495) and enteritis paratuberculosa (see Vol. I). 


Treatment. This must be confined to a forced nutrition of 
the patients. Prophylactic measures are those recommended 
for gastric strongylosis (see page 493). 


Literature. Drechsler, D. Z. f. Tm., 1876, II, 355.—Marotel, Journ. Vét., 
1908, 522 (Lit.).—v. Ratz, B. t. W., 1891, 223.—Scheber, Fortschr. d. Vet.-Hyg., 
1905, 97.—Seiler, D. t. W., 1902, 345 (Lit).—Jowett, Journ. of comp. Path., 1912, 15. 


Other Filiform Worms. in the Intestines. Many varieties of the 
Strongylidae which are parasitic in the abomasum of ruminants are 
found also in the small bowel and, in case of a severe invasion, they 
may cause a catarrhal or even a hemorrhagic inflammation of the in- 
testinal mucosa. Similar are the conditions concerning Amidostomum 
anseris (Strongylus nodularis) which sometimes localizes in the small 
bowel in geese, in addition to its location in the muscular stomach. On 
the other hand, Strongylus (Trichostrongylus) tenuis, which lives in 
the cecum of geese and, occasionally, of ducks and hens, causes no dis- 
turbances in health. 

Sclerostomum hypostomum (Chabertia ovina) is often found in 
the colon of sheep, goats, roes, and of deer; it may give rise to intestinal 
hemorrhage and to diarrhea followed by anemia and emaciation which 
may cause numerous eases of death among the yearlings. Its eggs, 
90-110 » long, have a similar appearance to those of the other sclerosto- 
mas (see Fig. 76) and the evolution of the brood in the outer world 
takes a similar course. For treatment, Brumpt recommends rectal in- 
jections with thymol of which 4 gm. are mixed with a little water, for 
each lamb, and then diluted with one quart of water; after 5 to 6 hours 
a mild laxative is given by mouth (15 gm, sodium sulphate). 
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Filaria equina (I. papillosa) is frequent in the abdominal cavity 
and beneath the peritoneum in horses, asses and mules, and sometimes 
it is found also in the intestines of horses, without giving rise to any 
disturbances in health. The filaria embryos, which are often found in 
the blood in horses are said, by Railliet, to belong to 
this worm and to be transmitted by insects (Simulia). 

Anguillula vivipara occurs quite frequently in the 
large intestine of horses and asses, without causing dis- 
ease ; it deposits living embryos. 

Strongyloides longus (Anguillula stercoralis s. 
intestinalis, Rhabdonema longum sg. stereorale) is 

“ barely 6 mm. long, with transverse stripes; it is found 
Fig. 76. Egg of rarely in the intestines of sheep, hogs and rabbits; the 

Sclerostomum : : 
hypostomum, eggs are 40 » long, with thin shells and grooved. 
Oesophagodontus robustus has been found in the 
large intestines of horses and mules in India. It causes anemia. 


(h) Echinorhynchus Gigas of Swine. 


Etiology. The Echinorhynchus gigas (Gigantorhynchus 
hirudinaceus) is a thick, cylindrical, white worm, thicker at the 
anterior end; its external surface appears annulated; an intes- 
tinal canal is not present. The protrusible, rounded cephalic 
end is armed with five or seven rows of strong hooks; male 6-9 
em., female 20-35 em. long; ova (Fig. 77) oval; the embryo is 
visible within a triple envelope; the head of the embryo is pro- 
vided with hooklets. 


The following may be said about the development 
of Echinorhynchus gigas: According to Schneider, 
the ova are taken up with the larve of the cockchafer 
(May-bug, Melontha vulgaris). The free embryos per- 
forate the intestines of these Arthropodes, become 
encapsulated in their abdominal cavity and remain 
alive even in the adult May-bugs. If hogs feed on ‘i 
May-bugs or their larve, the capsule of the parasitic Fig. 77. Ovum of 
larvee becomes dissolved in the intestinal canal, the Een ae 
larve then bores into the intestinal wall of the host. ari 
Echinorhynchus larve can probably go through their 
development also in other animals, aside from the May-bug. This seems 
to be proven by the fact that the worm also occurs in America where 
May-bugs do not exist. According to Lespes, ech. larve occur in certain 
snails; according to Kaiser and Blanchard, in Cetonia aurata; accord- 
ing to Stiles, in Lachnosterna arecuata. The invasion takes place in 
such a manner that the larve of the Echinorhynchus are taken up by 
the larve of the may-bug or by other intermediate hosts. Young hogs 
are infected with particular ease and frequently become very ill. 


Kehinorhynchus is found with marked frequency in some 
years and then causes great loss among young pigs. It appears 
as if this periodic frequency stands in relation to the three. to 
four years period of development of May-bugs. 
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Anatomical Changes. Grayish nodules or ‘yellowish puru- 
lent points surrounded by a red halo are seen shining through 
the serosa of the intestines (IXocourek). The worms bore into 
the mucosa with their anterior ends; the neighborhood of the 
mucosa where the parasites are located is intensely reddened 
and also shows ecatarrhal swelling. Sometimes the parasites 
have perforated the intestinal wall and have produced a puru- 
lent peritonitis. Sometimes the mucosa shows cicatricial for- 
mations. 


Symptoms. Digestive disturbances occur proportionately 
to the number and to the stage of development of the worms; 
the animals become emaciated and enfeebled. Since the para- 
sites cause pain, the animals grunt continually; they are rest- 
less, bury into the ground or straw, snap towards the abdomen 
or towards other animals. Occasionally, particularly in young 
pigs, one sees more or less intense twitching of the muscles or 
epileptiform convulsions, generally followed by a fatal termi- 
nation. Ka 

The cause of these symptoms is revealed, by a microscopic 
examination of the feces, by the discovery of the characteristic 
ova; frequently, however, such an examination is neglected and 
the true cause of the disease is only found on postmortem 
examination. 


Treatment and Prophylaxis. These worms can be expelled 
only with difficulty. One may try drugs that are effective 
against ascaris, especially santonin (2-5 gm.), rhizoma filicis 
maris (20-50.0 gm., or of the extract 2-5.0 gm.), kamala (2-4.0 
em.); also, according to the recommendation of Kocourek, oil of 
turpentine (in tablespoonful doses, followed by laxatives, see 
page 516). 

The destruction of insects and other animals, which may 
contain the larval stage of the worm, is indicated as a prophy- 
lactic measure, also the avoidance of probably infected parts of 
land. 


Literature. Kocourek, Trzt., 1887, 256.—Stiles, J. of comp. Path., 1891, 657. 
—Weinberg & Romanovitsch, A. P., 1907, 960. 


Echinorhynchus in Other Animals. Parker found about 300 speci- 
mens of the Echinorhynchus canis in the intestine of a dog which had 
died with rabid and paralytic symptoms in the course of 24 hours. 

Echinorhynchus polymorphus occurs in the intestines of ducks, 
rarely in geese and swans, and sometimes causes numerous cases of dis- 
ease with diarrhea, emaciation and anemia. The spindle-shaped eggs, 110 
p long and 19 » broad, contain embryos furnished with hooks, which de- 
velop into larve in the Gammarus pulex, also in the Astacus fluviatilis. 
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The E. filicollis and E. sphaerocephalus which, according to Railliet, is 
identical with it or with the preceding species, is of no pathological 
importance. 


30. Protozoa in the Intestines. 
(a) Red Dysentery of Cattle. Dysenteria coccidiosa bovum. 


(Kokzidienruhr [German]; Entérite hémorrhagique, Flux de 
sang [French].) 


Red dysentery of cattle is a disease preferably of young an- 
imals, generally occurring as an enzootic affection, and due to 
Coccidium Ziirni; these are generally found in the large intes- 
tines, preferably in the rectum. The disease manifests itself 
particularly by hemorrhagic defecation. 


Historical. Ziirn was the first (1878) who found coccidia in the 
inflamed intestines of a calf; it was, however, only in 1892, that Zschokke 
pointed out the etiologic relation between coccidia in the intestines 
and red dysentery. Hess (1892) and Guillebeau (1893) confirmed 
the findings of Zschokke, and Guillebeau made culture and inocula- 
tion experiments. Others who have studied this disease were Degoix 
(1904), Ztiblin (1908), also Bugge, Warringsholz & Sieg (1909). 


Occurrence. The disease occurs almost exclusively during 
the warm season between the months of June and September 
and especially in wet years; it may, however, be observed here 
and there later in the fall and even in winter. Commonly (95 
to 100 per cent) animals become infected on the pasture and 
preferably in mountainous parts, more rarely in lowlands. 


The disease has been observed particularly in the mountainous cantons of 
Switzerland, in certain parts of France, but it has also occurred in Denmark (Poul- 
sen), in North Germany, and has been observed in Hungary by Makoldy. 


Etiology. Coccidium Ztrni (Himeria) is, according to 
Martin and Ziblin, a distinct species; according to Zschokke, 
Hess and Guillebeau, it is, however, probably 
identical with Coccidium cuniculi. Coccidia are 
found in the feces of sick animals as round or 
oval formations (oocysts) with a long diameter 
of 10-20 » according to Zschokke, 18-25 » accord- Fig. 78. Intesti- 
ing to Degoix, and 15-25 » according to Ziiblin; nalcoceidia. (Be: 
the width varies between 10-20 » The highly © goix.)” 
refractive protoplasm is finely or coarsely gran- | 
ular or globularly contracted (Fig.78) ;it shows a light spot in 
the center (nucleus). There are also seen hyaline folded mem- 
branes; these are probably dead coccidia. The membrane of 
eee cells appears shining and peculiarly greenish violet 
in color. 


The development of coccidia is as follows: In the oocysts voided with the 
feces there appear four globular sporoblasts, if the conditions of moisture, heat and 
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access to free oxygen are favorable, within 2 to 6 days; these assume a spindle 
Shape and become sporocysts; in these two crescents or sickle-shaped sporozoites are 
developed. These changes may occur in 4 or 5, or only in 14 or 15 days, accord- 
ing to environment. The oocysts are very resistant and can remain alive after putre- 
factive processes lasting for three months (Degoix). After oocysts have been in- 
gested their membrane is dissolved by the digestive juices, particularly by the pan- 
creatic juice (according to Zublin in 6 to 8 hours), they are set free and then form 
the lively motile sporozoites which penetrate into the intestinal epithelia and assume 
a roundish form, being then found between the cell margin and the nucleus. They 
enlarge gradually and become schizontes, which multiply asexually (schizogony) by 
forming numerous spindle-shaped merozoites. After the dissolution of the infected 
epithelial cells these get into the intestinal lumen and invade new epithelial cells; 
the process of schizogony is repeated several times; some merozoites situated in 
epithelial cells then change into macrogametes and microgametes. After the latter 
have become free they penetrate into macrogametes with active motility, fertilize 
these and form again an oocyst (sporogony). Whether asexual multiplication may 
also occur outside of an animal host is not known, but Zitiblin believes that it is 
possible. 


The infection is 
spread by the wa- 
ter of pools and 
marshes, also 
probably by feed 
which has come in 
contact with in- 
fected water. 
(Zschokke claims 
that the coccidia 
first get into snails 
and that the latter 
infect the water or 
feed.) The possi- 
bility of infection 
in the barn is sug- 
gested by the fact 
that isolated cases 
also occur in win- 
ter in infected re- 
gions, also by the 
occurrence of coc- 
cidiosis among 
other species of 


animals which are mereanas it OG 3 ev oP 
ig. 79. Scheme of the development of coccidia (after 

not pastured, and Schaudinn). 1, sporozoites in passing from the docyst; 
by an observation © 2 the same penetrating an epithelial cell; 3-8, schiz- 
of Zurn that calves  ogony or asextual multiplication; 8-10, merozoites 
cC which penetrate into new epithelial cells; lla, 11b, 1le, 

be ee me infected .development of the macrogametes; 12a, 12b, 12¢, devel- 
which had been opment of microgametes; 12e, free moving macroga- 
confined perma- mete; 13, impregnation; 14, impregnated macrogamete ; 


nently to the barn. 13-20, sporogony or sexual development. 
Damp and dirty barns undoubtedly are particularly dangerous. 


Three young cattle, experimentally fed on material containing sporozoites fell 
sick after three weeks with the symptoms of acute intestinal catarrh, with diarrhea 
and few coccidia in the feces, but without any blood. These symptoms lasted three 
days (Guillebeau). The disease cannot be transferred by non-sporozoitic oocysts. 
Ziiblin did not succeed in infecting rabbits with coccidia from cattle that were 
suffering from red dysentery. 
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The susceptibility is greatest in youth, up to the second 
year of life, but older cattle likewise contract the disease, al- 
though more rarely. The great rarity of the disease among 
calves less than six months old may be explained by the fact 
that these animals are usually not pastured. Isolated cases 
have, however, been observed among calves three to six weeks 
old (Zurn, Bugge, Waringsholz & Sieg). 


Pathogenesis. The sporozoites escaped from the ingested 
oozytes, wander with the intestinal contents toward the anus and 
penetrate into the epithelial cells of the erypts of Lieberkiihn of 
the large intestine, particularly into those of the rectum. They 
multiply rapidly by schizogony and the epithelial cells of the 
surrounding glands and those of the mucosa in general are in- 
vaded by autoinfection; in this manner an increasing area 
of the mucosa becomes affected; the usual localization of the 
changes in the large intestine is attributed by Ziblin to a com- 
paratively slow solution of the oocyte membrane and to.a rapid 
passage of the contents of the small intestine into the 
large intestine. It is, however, remarkable that the small in- 
testine is also profoundedly affected in young calves and that 
the small intestine of other species of animals is most pro- 
foundly affected. | 

After the epithelial cells have become invaded they are 
shed and this produces a denudation of the glands and of the 
mucosa, and the congested capillaries protrude free towards the 
intestinal lumen. This explains the occurrence of intestinal 
hemorrhages. At the same time irritation by coccidia produces 
a small round cell infiltration of the-mucosa and of the layers 
below it. Since the mucosa becomes denuded in spots and de- 
prived of its protecting covering, an intense invasion of debili- 
tated animals may lead to secondary infection by intestinal bac- 
teria and this may produce severe enteritis and general infection. 


Anatomical Changes. One usually finds the intestines con- 
tracted; in the large intestine and particularly in the rectum one 
finds thin fluid greenish or reddish-gray, to reddish-brown con- 
tents, sometimes containing distinct blood coagula or even 
ichorous masses. The mucosa of the rectum is usually affected 
most profoundly, the mucosa of the colon or cecum much less 
or not at all, although the latter sometimes shows profound 
changes. The mucosa shows strong corrugation, reddening, 
swelling and a mucoid, fibrinoid, yellowish or grayish deposit 
sometimes mixed with blood. In consequence of the loss of 
epithelial cells the surface of the mucosa appears rough in places 
with hemorrhagic spots or streaks. Epithelial losses and float- 
ing shreds of mucus or detached epithelial cells are seen in 
advanced cases, alternating with slate gray spots of the 
mucosa. Necrotic processes in the large intestine with catar- 
rhal or hemorrhagic inflammation in the small intestine are 
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frequently seen in consequence of a secondary infection. Nu- 
merous coccidia (Fig. 80) are seen in the intestinal contents and 
in detached shreds of the mucosa. The cadavers also exhibit the 
signs of profound anemia and cachexia. 


Symptoms. The peculiarities of the development of coc- 
cidia bring it about that the period of incubation of the disease 
is comparatively long, about three weeks; occasionally, however, 
symptoms may come on after six or eight days (Bugge, War- 
ringsholz & Sieg). On the basis of his observations Degoix 
claims that the period of incubation is one or two months; he 
does so because he saw the disease come on in cattle after they 
had been in the barn for one or two months. However, since 
infection may also occur in the 
barn, Degoix’ claim does not 
seem to be well founded. 

The disease begins immedi- 
ately with diarrhea and after 
one or two days the feces show 
an admixture with blood and 
mucus; distinct blood coagula 
from the size of a walnut to 
that of a child’s fist are also 
seen; the feces are fetid and 
sometimes have a cadaverous 
smell. As soon as hemorrhagic 
feces appear, there is at first 
slight, later on intense tenes- 
mus, which may lead to pro- ees 
lapse of the rectum. In other 714,00. ns of Licherkiltm, Low aus 
cases normal feces are voided Be Oiouie fetoraingstesVewse 
at first, followed by a small 
amount of coagulated blood, later on feces and blood are mixed 
and diarrhea supervenes. 

In this stage mild cases soon pass into recovery, partic- 
ularly in adult cattle; the blood disappears after two or three 
days, and after a few more days the diarrhea stops. The appe- 
tite, however, remains capricious for some time. 

In grave cases, particularly in young animals, there is a 
rapid deterioration of the condition. Tenesmus becomes more 
severe, the feces become quite fluid, very fetid; they contain 
larger coagula and shreds of mucus; appetite and rumination- 
are suppressed entirely. At the same time the emaciation pro- 
gresses rapidly and the gait of the animals becomes staggering. 
The pulse rises gradually to 70-80 and later on even higher; the 
temperature rises to 40° C. and above. Later on the blood dis- 
appears from the feces, but they often contain lumps of mucus, 
like ecroupous membranes, and an ichorous thin fluid. The ema- 
ciation has now reached a high degree, the eyes are deeply 
sunken, the animals can no longer stand up and they die from 
complete prostration. 


rea Ae 
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Course and Prognosis. The disease runs an acute course 
of five to ten days, but there are also hyperacute cases in which 
the animals die within twenty-four hours in convulsions. The 
appetite sometimes remains poor for a while after disappear- 
ance of the grave symptoms, so that the animals become much 
emaciated; anemia may then become so intense that the patients 
may die even after five months. In the mild, favorable cases, re- 
current attacks are quite frequent, but these usually take a 
benign course. Very mild cases lead to the symptoms of simple 
acute intestinal catarrh. : 

As complications of the disease one can sometimes obsery 
blackleg, convulsions and coma in pregnant animals, bronchitis 
and pneumonia. 

The prognosis is the more unfavorable, the younger and 
the weaker the sick animals; the more rapidly the appetite de- 
creases, the earlier rumination ceases. Two to four per cent of 
the sick animals usually succumb to the affection. 


Diagnosis. The occurrence of the disease during the time 
of pasturing, the almost exclusive affection of young animals, 
hemorrhagic diarrhea and the rapid emaciation suggest the diag- 
nosis. The detection of the coccidia by microscopic examination 
of the feces makes the diagnosis absolute and excludes rectal 
hemorrhage of cattle (see page 352). 


Coccidia are at first found in the diarrheic stools only sparingly; they appear, 
however, in large numbers in the shreds of mucus and they can, according to Zublin, 
be seen in the voided coagula. In the terminal] stages of the disease the number of coc- 
cidia again decreases. In order to find the coccidia more easily Zublin recommends to 
stain microscopic cover glass preparations with Lugol’s solution. Coccidia have not 
been found in the feces of healthy cattle even in infected herds. 


Treatment and Prophylaxis. Pasturing should be inter- 
rupted and dry feeding instituted, if the disease appears in a 
herd. Disinfectants (creolin, lysol, resorcin, sodium thio-sul- 
phuricum) have been used as long as the disease has been 
known; also astringents (tannic acid, silver nitrate, iron 
sulphate) in the form of rectal injections in weak solu- 
tions, or they may be given as a mucilage or with milk by the 
mouth. Ziiblin saw good results from rectal injections with 1 
per cent tannic acid or 1 per cent alum. If the animals suffer 
from lack of appetite, they must be fed with milk and eggs to 
which claret might advantageously be added. Severe intestinal 
bleeding should be arrested. 

As a prophylactic measure the ingestion of dirty water from 
pools and marshes must be prevented; if the disease makes its 
appearance, the healthy animals should receive dry feeding, or 
they should at least be brought to dry pastures where they have 
aecess to pure water. The feces should be soaked with a 3 per 
cent watery solution of sulphuric acid; this kills the coccidia. 


Literature. Bugge, Warringsholz & Sieg, D. t. W., 1909, 769 (Lit.).—Degoix, 
Rey. gén., 1904, III, 177—Ducloux, ibid., 1906, VII, 138.—Hess, Schw. A., 1892, 
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XXXIV, 105.—Martin, Rev. vét., 1909, 280.—Zschokke, Schw. A., 1892, XXXIV, 1.— 
Ziiblin, Schw. A., 1908, L, 123 (Lit.).—Zirn, Vortr. f. Trzte., 1878, I, H, 2.— 
Jowett, Journ. of comp. Path., 1911, 207. 


(b) Intestinal Coccidiosis of Sheep and Goats. Coccidiosis ovum et 
caprarum. 


The infection is acquired on wet, swampy pastures, and affects par- 
ticularly young animals, even sucking lambs, the latter are affected more 
frequently. The symptoms are those of progressive anemia, emaciation 
and diarrhea. Death occurs after several weeks from exhaustion; the 
feces do not become hemorrhagic, nor are any coccidia found in the dis- 
charges from the intestinal tract. The somewhat reddened mucosa of 
the small intestines shows whitish points, which are formed by masses of 
coccidia which have invaded the glands of Lieberkiihn. This species of 
protozoa has been called Coccidium Faurei. The C. Arloingi is also 
found in the intestines of sheep. 

Intestinal coccidiosis in goats is caused by Coccidium (Eimeria) 
Arloingi (Marotel) ; its exogenous development is like that of C. cuniculi. 
Pathologic changes are exclusively found in the small intestine of goats, 
their picture is on the whole similar to that found in coccidiosis of 
sheep. 


Literature. Marotel, Bull., 1906, 373.—Marotel & Moussu, 1901, 470.—Martin, 
Rey. vét., 1909, 341. 


(c) Intestinal Coccidiosis in Carnivora. 


Coecidia are rarely found in the intestinal villi of dogs and cats; 
they were originally held to be Coccidium perforans, but, according to 
Railliet, they are a special kind (Coccidium bigeminum, according to 
Martin E. bigemina) ; apparently they do not produce any morbid symp- 
toms.—Dages found coccidia in the epithelia of the intestinal mucosa 
which, according to Martin, appear to be identical with Cocce. cuniculi. 


Literature. Martin, Rev. vét., 1909, 345.—Ziirn, Vortr. f. Thieraerzte, 1878, 
Te Es 2 (lati): 


(d) Intestinal Coccidiosis of Rabbits. Coccidiosis intestinalis 
cuniculi. 


Intestinal coccidiosis of rabbits caused by Coccidium euniculi 
Eimeria Stidae. C. perforans) is observed either alone or in com- 
bination with hepatic or nasal coccidiosis, and under similar circum- 
stances. : 

Anatomical changes are usually found in the small intestine, and 
they consist in an intense intestinal catarrh with accumulations of 
tenacious, somewhat reddened mucus on the swelled and moderately 
reddened mucosa. The mucosa also exhibits small whitish nodules, not 
larger than a lentil. 

The symptoms are either identical with those of hepatic coccidiosis 
(see there), or the affection runs the course of a violent enteritis with 
exhausting diarrhea followed by death in a few days. 
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The diagnosis is made either by the microscopic discovery of the 
coccidia which are present in large numbers in the feces, or by post- 
mortem examination. If hepatic coccidiosis alone is present, only few 
coccidia can be found in the feces. 

The treatment is similar to that in acute intestinal catarrh (see 
page 358); it is, however, usually not successful. Systematic prophy- 
laxis promises much better results. 


Literature. Martin, Rev. vét., 1909, 201—Zurn, Vortr. f. Thieraerzte, 1878, 


I. H. 2 (Lit.). 


(e) Intestinal Coccidiosis of Fowl. Coccidiosis intestinalis avium. 
(Weisse Ruhr des Gefliigels [German].) 


Occurrence. Intestinal coccidiosis is observed among’ all 
species of domestic fowl, also in pheasants and grouse, partic- 
ularly among young animals, and in enzootic distribution during’ 
the warm season. 


Etiology. Coccidium tenellum (Himeria avium) invades the 
intestines of fowl. Different species of coccidium described as 
Coccidium Pfeifferi (pigeons), C. avium (chicken and ducks), 
C. truncatum (geese and ducks), C. oviforme (pheasants) are 
probably all only varieties of Coccidium tenellum. 


Natural infection occurs with food or with other objects 
taken up by fowl (sand, mud, ete.) and with the drinking water. 


Eckardt looks upon coccidia as facultative parasites, which during summer 
multiply rapidly in remnants of food or other organic material that are taken up 
accidentally by birds, and which then further develop in their intestines. This view 
is supported by an observation of Kleinpaul, who saw an affection of ducks which 
had been kept in a dried marshy swamp. 

The spreading of fowl coccidiosis might occur by the aid of eggs laid by sick 
birds. Eckardt found coccidia on the shells of eggs and in their albumen. The 
same observations had been made previously by Podvissotzky. Sjobring doubts that 
the formations found in the eggs were coccidia. 

The infection experiments of Railliet & Lucet and Eckardt were positive in 
2 or 3 weeks. In Eckardt’s experiments symptoms of disease came on within 3 to 
6 days and the disease took either an acute or a chronic course. Fautham infected 
chicks and young pigeons with oocytes from grouse; Jowett infected chicks with 
Coceidium cuniculi. 


Anatomical Changes. These are found in a portion of the 
cases in the cecum, and in another in the small intestines, while 
in other cases the greater portion of the whole intestinal tract is 
affected. In the acute form of the disease are found changes of 
an intense acute intestinal catarrh or of enteritis; the intestinal 
contents are dirty grayish-white, possibly also bloody; the mu- 
cosa presents grayish-white nodules or spots up to the size of a 
millet seed. 

Sometimes, particularly in geese, the intestines contain 
masses of fibrin. In cases of very short duration, the inflamma- 
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tory changes may be entirely absent, so that the cause of death 
is only demonstrated by finding under the microscope great num- 
bers of coccidia in the intestinal contents (Kleinpaul). 

In subacute or chronic cases the intestinal mucosa of the 
emaciated animals appears reddened in spots, coated with tena- 
cious mucus and as though dusted with flour. Such dustlike 
points occasionally occur also in the liver; they are then also due 
to coecidia (Kekardt). 


Symptoms. Violent uncontrollable diarrhea, listlessness 
and increased thirst exist in the acute form, while the appetite 
at first remains normal. Then there occurs profuse salivation, 
drowsiness, lack of appetite and bluish discoloration of the 
comb. The droppings become slimy, possibly hemorrhagic. 
Death occurs after two or four days, but sometimes, particularly 
in chicks and ducks, suddenly without any premonitory symp- 
toms. 

The subacute form manifests itself in similar symptoms as 
the preceding type; its course is, however, slower; the animals 
remain alive two to four weeks and become emaciated so that 
they are finally reduced to mere skeletons. 

The chronic form has been seen in experimental animals and 
in natural infection in pheasants; it leads to the development of 
a marantic condition and diarrhea may alternate with consti- 
pation. 

According to Eckardt the mortality is 60 to 70 per cent; 
sometimes all young animals affected die. 


Diagnosis. The disease can be diagnosticated only by the 
microscopic discovery of the coecidia in the droppings or in the 
intestinal contents of dead animals; the described clinical symp- 
toms in connection with the history may excite a proper sus- 
picion. The diagnostic value of the microscopical demonstra- 
tion of coccidia in the droppings is somewhat diminished by the 
fact that, according to Cole & Hadley, as many as 90% of chick- 
ens, and many turkeys in some regions, discharge coccidia with 
their droppings, without manifesting any symptoms of disease. 
The differential diagnosis has to consider fowl cholera, chicken 
plague and the various septicemic diseases of birds. 


Treatment. Morse recommends the administration of 0.006- 
0.01 gm. of calomel or a few drops of castor oil, with two or three 
drops of oil of turpentine. Railliet & Lucet prescribe sodium 
subsulfurosum (0.3-2 gm.) for chickens; Klee for pigeons 5 gm. 
sulphate of iron and 15 gm. pure glycerine in one quart of boiled 
water. 


Prophylaxis. The separation of the sick from the healthy 
animals must at once be provided for, then thorough disinfection 
of the coops and daily thorough cleaning. The barnyard where 
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fowls are kept should be kept dry, the droppings should be re- 
moved, the incubators should be disinfected and dried out, the 
floors calcimined. Morse recommends purgation of the hens 
one or two weeks before they begin laying, and cleaning of 
the eggs that are to be hatched, with 95 per cent alcohol. 

Water fowl should be kept away from half-dried out pools 
or swamps. Eckardt succeeded in stopping an enzootic of coc- 
cidiosis among chicks by given them sterile water and sand 
sterilized by heat. 


Literature. Eckardt, B. t. W., 1903, 178—McFadyean, J. of comp. Path., 
1894, 131.—Klee, Gefliigelkrkh, 1905, 37; Vet. Jhb., 1906, 352.—Kleinpaul, Pr. 
Vb.; 1904, II, 36—Martin, Rev. vét., 1909, 418.—Morse, The Vet. Journ., 1908, 
389; Pr. Vb., 1901, II, 25.—Railliet, Zool. Méd. 1895, 142.—Zirn, Vorir. f. Tzte., 
1878, ile 2,—Fautham, Exper. Stat. Ree., 1911, XXIV, 864.—Jowett, Jour. of 
compar. Pathol., 1911, 207. 


f. Infectious Inflammation of Cecum and Liver of Turkeys. 
Entero-hepatitis infectiosa meleagridum. 


Occurrence. The affection occurs particularly in North 
America and is known as ‘‘Black-head’’; it has been observed 
also in Europe, Africa and Australia. This disease attacks young 
turkeys, by preference, especially those from three weeks to 
two or three months old, and is responsible for great losses. 
It is said that its transmission to other species of fowls has been 
noted, but this is denied by several authors. 


Several diseases have been designated as ‘‘Black-head,’’ more particularly 
entero-hepatitis, intestinal coccidiosis, helminthiasis, cholera of fowls, and in general 
diseases with dark discoloration of the comb and wattles of the affected animals. 


Etiology. The cause of the disease is Amoeba (Entamoeba) 
meleagridis, which was found by Smith in the necrotic liver 
foci; it occurs as a rounded or oval cell, 6-15 » (mostly 8-10 
) in size, which is markedly glistening and has a comparatively 
small nucleus. 


On the basis of their detailed investigations, Cole & Hadley con- 
sider the ameba described by Smith as a form of evolution (schizont) 
of intestinal coccidia. According to Jowett the parasite would be a 
stage of evolution of a flagellate (possibly the Trichomonas), and the 
chance presence of coccidia in the affected turkeys would be only an 
accidental finding. Accordingly the entro-hepatitis of turkeys is con- 
sidered by the authors mentioned, and also by Hadley & Amisen, in part 
as a coccidiosis and in part as a disease caused by flagellata. 


The infection takes place by picking up foodstuffs contami- 
nated with the droppings of diseased animals or with impure 
water. V. Moore particularly succeeded in transmitting the dis- 
ease to healthy turkeys, by feeding them with the affected or- 
aes He transmission through the eggs has not been demon- 
strated. 


Symptoms. 545: 


Anatomical Changes. The cecum is enlarged uni- or bilat- 
erally, its walls are thickened and its lumen is obstructed, in 
part, by reddish intestinal contents and by exfoliated necrotic 
tissue. The mucous membrane is covered with several layers of 
fibrinous membranes and with necrotic tissue, in some portions 
it is destroyed by ulceration. The liver is enlarged to 2-3 times 
its normal size; it contains numerous yellowish, firm foci with 
softened centers, of which the superficial ones appear to be 
slightly depressed, at times. Numerous amebae are found un- 
der the microscope (especially on examination of the hanging: 
drop) in the tissue of the mucous membrane, in the glands of 
the cecum and in the necrotic foci of the liver. 


Symptoms. After an incubation period lasting at most one 
month, the disease commences with loss of appetite, listlessness 
and weakness, soon followed by diarrhea with ill-smelling, yel- 
lowish, thin-fluid evacuations. At the same time the animals 
rapidly become emaciated; in most cases the comb and wattles 
and the non-feathered portions of the skin show a dark-gray 
or blackish discoloration (hence the English name ‘‘Black- 
head’’). 

The animals die toward the end of the first, or at the be- 
ginning of the second week; occasionally the disease assumes 
a chronic course in older animals and leads to a surprising de- 
gree of emaciation. The mortality is as high as 80-90% in young 
animals, and about 20% in adult animals. Convalescence 
usually requires a long time and may be interrupted by a 
relapse. 


Treatment and Prophylaxis are similar to those in intesti- 
nal coccidiosis of birds (see page 543). 
Literature. Cole & Hadley, Agric. Exper. Stat..of the Rhode Island State 


College, 1910, Bull., 141 (Lit.).—Jowett, Journ. of compar. Pathol., 1911, 289.— 
Kaupp, Amer. vet. Rev., 1911, 410. 


; Amebae in the Intestines of Other Animals. Lehmann described 
a case of disease in horses, under the name of ameboid dysentery, in 
which a horse had succumbed after four weeks of illness attended by 
slight symptoms of depraved appetite. On autopsy the mucous mem- 
brane of the small intestine was found exfohated, of honeycomb ap- 
pearance, with many ulcers, 5-6 em. in diameter with thick borders 
and smooth bases; also thickening of the intestinal walls, and in places 
necrosis of the mucous: membrane and round-cell infiltration of the in- 
testinal wall. Beneath the surface of the mucous membrane the tissues 
contained numerous formations looking in form and size like an ameba. 
Lehmann is inclined to attribute the necrotic crusts which are found 
occasionally in the fore-stomachs of cattle likewise to the action of 
ameba-like formations which are found underneath the crusts in the 
tissues, and also an intestinal disease in lambs associated with the forma- 
tion of papillomas on the intestinal mucosa, in which buttons develop, 
up to 3 mm. high and 3-5 mm. wide, with narrow base and having the 
consistency of the intestinal mucosa. The results of Lehmann, which 
were obtained only on material Wee had been preserved, require con- 
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firmation by the examination of fresh material (Lehmann, Die Amoeben 
als Krankheitsursachen bei den Haustieren. Diss. Bern, 1912). 


Ameboid Dysentery in Man. This disease, which is known also 
by the name of Tropical Dysentery, occurs endemically, occasionally 
epidemically in tropical and subtropical regions, and at times in the 
temperate zones; it is caused by the amebae of dysentery (Entamoeba 
histolytica and E. tetragena), in contrast to the bacillary dysentery 
which is due to the action of bacteria (see page 388), Ameboid dysentery 
can be produced artificially in dogs and particularly in young eats, by 
introducing the feces containing amebae of affected humans deep into 
the rectum. In this manner it can be shown that the amebae invade the 
glandular ducts of the mucous membrane, and further penetrate the 
submucosa, particularly in the colon, where they give rise at first to a 
hemorrhagic catarrhal inflammation of the mucous membrane and swell- 
ing of the solitary follicles. In the further course of the affection, a 
gradual thickening of the mucous membrane, destruction by ulceration, 
and the formation of extensive tortuous and sometimes deep losses of 
substance with undermined borders take place, also the formation of 
fibrinous exudate and single or multiple abscesses in the liver. 

At first the symptoms consist in colicky pains, tenesmus, diarrhea 
with raspberry-jelly-like evacuations with contain much blood and 
mucus; at first the general condition is affected but little and there is 
no fever. With the development of ulcers, bloody stools appear which 
have a cadaver-like odor and are mixed with shreds of mucous mem- 
brane; there is frequently vomiting and moderate fever. A suitable 
mode of treatment often leads to recovery in 1 to 2 weeks, but in many 
eases a chronic invalidism persists. 

The diagnosis is established by the demonstration of the amebae 
in the mucus or in the pus-masses of the stools, in fresh cover-glass 
specimens or particularly in the hanging drop. In contrast to the 
harmless entameba coli, the amebae of dysentery show no nuclear 
membrane and present a separation of the ento- and ektoplasma. 

The treatment consists in rest in bed, suitable diet, and the ad- 
ministration of calomel and astringents (Koske & Hetsch, Die Exp. 
Bakteriol. und die Infektionskrankh., Bd. II, Wien, 1911). 


(g) Flagellates and Infusoria in the Intestine. 


Of the Flagellates, Lamblia intestinalis (Megastoma entericum, 
Cercomonas intestinalis), which is supplied with a suction-cup, usually 
lives in the small bowel of mice and rats, also in rabbits, more rarely 
in dogs, sheep and cats. In dogs and cats it may cause a fatal gastro- 
enteritis (Sirtirana, Perroncito) and seems to multiply also very much 
in inflammatory intestinal diseases of other origin. Trichomonas suis 
occurs in the intestines of hogs, Trichmonas columbae in the intestines 
of pigeons, and Monas anatis in the large bowel of ducks and of chickens. 
Spirocheta canis seems to be a common but harmless inhabitant of the 
stomach in dogs, but appears to multiply greatly in inflammatory diseases 
of the mucous membranes. 

Of the Infusoria, above all the Balantidium coli is to be mentioned, 
a very frequent inhabitant of the colon in hogs, which does not cause 
any disturbance in health, but is merely an intestinal saprophyte similar 
to the numerous varieties of infusoria in the colon of the equidae, also 
in the rumen of ruminants. 


Section VI. 
DISEASES OF THE LIVER. 
1. Jaundice. Icterus. 


Etiology. Especially in dogs, jaundice is caused most fre- 
quently by catarrh of the duodenum (Icterus catarrhalis) the 
outflow of the bile being hindered through the swelling of the 
mucous membrane at the outlets of the liver duct or the bile 
duct; at times the mucosa of the larger bilary canals may be 
involved. Accordingly, jaundice is frequently observed in the 
course of acute gastroenteric catarrh. According to Chierici, 
eolon bacteria, which reach the biliary ducts from the uninjured 
intestine, may produce jaundice by causing a primary catarrh 
of the bile passages (infectious jaundice). Of rare causes are 
to be mentioned: invagination of the duodenum, tumors of the 
pyloric region (Eberlein), obstruction of the biliary passages 
by foreign bodies, parasites (clumps of liver-flukes, round- 
worms), gallstones, tumors, cicatricial adhesions. In a sim- 
ilar manner the compression of the biliary passages by en- 
larged periportal lymph nodes may act, also echinococci, new- 
formations near the porta hepatis, enlargement of adjoining 
organs, and also chronic pyelophlebitis. Jaundice which makes 
its appearance in the course of acute or chronic hepatitis and 
of passive hyperemia of the liver is due to a compression of 
the smallest biliary passages. According to Chierici superficial 
losses of substance in the intestinal mucosa may afford an op- 
portunity for colon bacteria to get into the blood of the portal 
vein and, with it, into the liver; they will then cause immediate 
injury to the liver cells and thereby give rise to infectious 
jaundice. Schmidt observed severe jaundice in a horse affected 
with torsion of the left lobe of the liver. 

Thrombosis, compression of the portal vein, owing either to 
enlargement of the pancreas or of the portal lymphatic glands, 
and chronic inflammation of the portal vein are very exceptional 
causes of jaundice. 

The immediate cause of the jaundice observed in cases of 
poisoning by phosphorus, arsenic, salt, lupines, ete., is to be 
found in the plugging of the minute primary bile ducts with 
débris of liver cells. 
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Not rarely hemoglobinemia (due to piroplasmosia, extensive 
burning of the skin, and certain infectious diseases, etc.) is 
associated with jaundice. In such cases excessive quantities of 
bile pigment are manufactured by the liver cells from the ab- 
normally large amount of blood pigment that is present in solu- 
tion in the blood plasma (pleiochromia), while there is not a pro- 
portional production of the fluid constituents of the bile. The 
bile produced under these circumstances is viscid and is. with 
difficulty passed out of the liver, consequently a portion is re- 
absorbed. 

The form of jaundice that sometimes occurs during attacks 
of acute infectious diseases, severe inflammation of the lungs, 
and hemoglobinemia arising from unknown causes, was at one 
time termed hematogenous jaundice. Recent investigations 
have shown that the bile pigments in these cases also are pro- 
duced by the liver. 


It is not definitely settled whether in individual cases of hepatitis accompanied 
by jaundice the diseased liver cells do not pass a proportion of the bile direct into 
the blood capillaries (paracholia, parapedesis). 

Iecterus neonatorum makes its appearance especially in newborn calves and 
foals shortly after birth or, exceptionally as a congenital condition; sometimes it 
passes off in a few days, but in the majority of cases it causes death. The cause 
for this affection was assumed, by Hartmann, to be an inflammation of the umbilical 
vein, but in most cates the jaundice has another origin, and arises probably more 
particularly through pleochromia induced by a free disintegration of red blood cells, 
by the absorption of non-broken down bile-coloring matter into the blood of the 
portal vein, which is then transported into the general circulation through the 
Duetus Arantii which is open for the time being, also possibly because of a gen- 
eral debility and insufficient respiration. It is not certain whether an injury to 
the liver cells may stand in relation, induced by the sudden increase of their 
activity at the beginning of taking food. 


Anatomical Changes. With the exception of the nerve tissue 
all the organs are stained yellow as a result of the absorption of 
bile pigments. This is most marked in tissues that contain fat, 
such as the mesentery, the fat capsule of the kidneys, subepi- 
cardial fat and subcutaneous connective tissue. It may, how- 
ever, also be observed in blood elots, in any fluid exudates that 
may be present, and in the muscular tissue. (Ruither states that 
in birds affected with jaundice there may be a greenish pigmen- 
tation of the peritoneum.) 


In the horse the fat is always yellow. In other animals it is also more or 
less yellow under certain conditions of diet and even when the animals are fed 
on certain pastures. In emaciated animals the subcutaneous connective tissue is 
sometimes saturated at places with yellow serum. The simultaneous yellow dis- 
coloration of all the tissues renders the diagnosis of jaundice easy. ; 


Symptoms. A characteristic feature of jaundice is the yel- 
low coloration of the mucous membranes and of the unpigmented 
parts of the skin. This is recognizable in the earliest stages in 
the scleral and palpebral portions of the conjunctive. It is less 
distinct in the mucous membranes of the mouth and nose, unless 
one causes a temporary anemia of the membrane by exerting 
pressure upon it. The color varies with the severity and dura- 
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tion of the disease from a lemon- to an orange-, or even a green- 
ish yellow tint. Unpigmented parts of the skin appear, as a 
rule, rather more intensely stained. 


The condition may be recognized still earlier by an examina- 
tion of the urine which is either orange-, brownish-, or greenish- 
yellow in color, and if agitated gives a yellow froth. White fil- 
ter paper, linen or silk are stained by the urine. Chemical tests 
show the presence of bile pigments and often also of bile acids, 
while microscopic examination of the sediment reveals the pres- 
ence of masses of pigment which give the bilirubin reaction. 


Gmelin’s test is one of the best for the chemical demonstration of the presence 
of bile pigments. In this test the suspected urine is added to some nitric acid con- 
taining a few drops of nitrous acid so that it forms a layer above it. A positive result 
is indicated by a play of colors where the liquids meet, green being the most character- 
istic. Rosenbach’s modification of this test appears to be a practical one. A piece of 
filter paper roistened with the urine, or better still the paper through which the 
urine has been filtered, is placed upon a white porcelain slab and is touched with a 
glass rod that has been dipped in fuming nitric acid. If bile pigments are present 
a ring of colors appears around the spot where the acid has been placed. These 
colors from within outwards are yellow, violet, brown, green. In some cases only 
the green color is obtained. 

A very sensitive test is that of Grimbert, in which 10 ce. of urine are mixed 
with 5 cc. of a 10% solution of barium chloride; shaken vigorously, then centrifuged 
or filtered. The precipitate is mixed with 4 ce. of 90 % alcohol containing 5 volume- 
per cent. of hydrochloric acid; heated for one minute after which the liquid assumes 
a blue- or dark-green color on standing. If a brownish coloration occurs, 2 drops 
of peroxide of hydrogen are to be added; after heating again, the green color 
will be clearly manifest. 

In icterus of horses the tests for bile coloring matter are often negative, for 
reasons which are still unknown, although the discoloration of the mucous mem- 
branes clearly shows the presence of jaundice. In cases of this kind, Grimbert’s 
test will often give a positive result. 


Bile-pigments tend also to make their appearance in sweat, 
milk, and exudates, but they are completely absent from the 
lacrimal secretion and the saliva. 

The appetite is suppressed, and emaciation with debility 
appears if the jaundice persists for some time, probably on 
account of the disturbances in the hepatic function. Not infre- 
quently the pulse rate is diminished and at times arrhythmia is 
noted which may, in part, be produced by the absorption of bile 
acids. A more or less marked dullness is never absent, asso- 
ciated with fatigue. Albuminuria is frequent, partly due to 
cholemia, partly to the toxic or infectious substances which pro- 
duce the jaundice. 

As a result of obstruction of the bile-duct the intestinal 
contents contain little or no bile, and are therefore either pale 
yellow or gray in color and contain a large quantity of fat. In 
pleiochromic jaundice, on the other hand, the intestinal contents 
are stained yellow with bile. 


Cozette advocates the chemical examination of the feces for testing the 
elimination of bile in domestic animals. The Triboulet solution, which is ap- 
propriate for this purpose, is prepared by dissolving 3.5 gm. of chloride of mercury 
in 1 ee. of acetic acid in 100 cc. of water. In making the test, about 1 ec. of the 
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fecal material is stirred up in 15-20 ec. of distilled water, 8-10 drops of the reagent 
are added to this, mixing carefully, after which the color reaction appears, some- 
times at once, frequently not for half an hour, and occasionally only after several 
hours. In the presence of bilirubin a green color appears; in the presence of 
biliverdin the color is yellow or greenish-yellow. Stercobilinogen causes a light 
pink color, and stercobilin (hydrobilirubin) a pink or pink violet coloration. A 
positive result of the test for stercobilin is said to prove a normal production and 
elimination of bile; the absence of every color reaction, together with the formation of 
a light-gray or slightly greenish precipitate is taken to indicate the existence of 
achylia. 


In severe cases of icterus, the symptoms of the so-called 
Icterus gravis are often observed, viz: hepatic autointoxication, 
hepatotoxemia; primarily nervous disturbances like listlessness, 
narcolepsy or loss of consciousness; also local or general mus- 
cular convulsions, manifestations of excitement, dyspnea and, 
at times, Cheyne-Stokes respiration, also symptoms of collapse 
which may cause death immediately. 


The symptoms of icterus gravis are due only in part to the excess of bile 
substances in the tissue fluids (cholemia), in greater part they are probably brought 
about through the diminished ability of the liver cells to bind the poisons of protein 
putrefaction; they may also be attributable to the nitrogen-containing precursors 
of urea and possibly to the cleavage products of intestinal protein-diges- 
tion. 

Levrier, Bernadin and others have described a disease as icterus gravis which 
is observed in newborn mules, and Dieckerhoff saw the same affection in a 
newborn blooded foal; the course of the affection was that of an infectious disease 
associated with jaundice and sometimes with bloody micturition and may perhaps 
be explained as a septicemia due to infection of the umbilicus. 

Kohnhauser has observed five cases of typhoid jaundice in the dog. The symp- 
toms were as follows: dullness, inappetence, vomiting, accelerated pulse, temperature 
up to 41° C., shallow and painful respiration, yellow discoloration of the mucous 
membranes, feces small in amount and pale yellow in color, bile pigments in the 
urine and intense thirst. Later the jaundice became more intense and the animals 
emitted an unpleasant sweet odor. In two cases there were edematous swellings. 
The animals died in from 3 to 6 days from, complete exhaustion. Chieri has re- 
corded an outbreak of similar cases in which he believed the cause to be a general 
infection with colon bacilli. It is possible that these were cases of hemoglobinemia 
due to piroplasma with secondary jaundice. 


Course. The prognosis is most favorable when the cause 
of the jaundice is catarrh of the duodenum or large bile ducts. 
Oceasionally gallstones produce a temporary jaundice. Acute 
and chronic diseases of the liver parenchyma and chronic in- 
flammatory lesions about the portal fissure cause a more lasting 
and serious condition, as do also certain forms of poisoning 
(phosphorus, arsenic, common salt), and independent infec- 
tions. 


Diagnosis. In view of the fact that jaundice is merely a 
symptom of various organic diseases, the cause of the engorge- 
ment with, or absorption of bile must be thoroughly investi- 
gated. 


Treatment. As a rule good results follow treatment similar 
to that adopted in gastric catarrh (see page 317 ). 


Gallstone Disease. DOL 


In addition to careful regulation of the diet, from which 
all fat is rigorously excluded, the administration of a course of 
neutral salts is advisable. For dogs a 10 per cent lukewarm 
solution of Carlsbad salts may be employed. Frequent flush- 
ing of the rectum with large quantities of water has a bene- 
ficial effect. In order to dilute the bile and to stimulate the 
contractions of the gall bladder, bile ducts and the intestine, 
Cozessa advises the subcutaneous injection of pilocarpine in 
doses (for dogs) of 0.005 to 0.01 gm., followed by two or three 
doses of 5 gm. of potassium tartrate. Mild purgatives, such 
as calomel and aloes, are indicated where there is constipation, 
and in cases in which there is oliguria diuretics such as lemon 
juice and potassium acetate or nitrate. According to Siedam- 
grotzky, faradization of the liver is beneficial (?). Horneck 
has had good results from the intravenous infusion of physi- 
ological salt solution. 


Literature. Balas, A. L., 1907, 17.—Bierthen, D. t. W., 1906, 481 (Lit. on the 
chem. demonstration of bilirubin ) .—Chierrel, Nie Ere... 1908, XIII, 420), —Kohnhiaucser, 
Monatsschr. osterreich. Tzte., 1881, 84.—Latschenherger, O. Z. f. Vk., 1887, 47 
Siedamgrotzky, S. B., 1883, 17 —Cozette, Ann., 1911, 301.—Hartmann, O. Vj. 1880, 
LI, 2:—Schreck, Monh. 1910, XXI, 243. _—Schoettler, Ast UK el Soa; KOSI 297.— 
Wyssmann, Schw. A., 1910, jl 262, 


2. Gallstone Disease. Cholelithiasis. 


Occurrence. Apart from precipitations and incrustations 
in the bile ducts, true gallstones are of rare occurrence. They 
are, however, found most frequently in the horse and ox, more 
rarely in the dog, and exceptionally in the cat, pig and sheep. 
Kitt found a calculus in the gall bladder of a fowl. 


Etiology. The basis of gallstone formation is often given 
by catarrh of the biliary passages, which arises from a primary 
bacterial infection, most frequently from the intestine through 
the bile duct, but may also be due to animal parasites (liver- 
flukes) and to foreign bodies (portions of the intestinal contents) 
which have entered the biliary passages from the intestine; 
in this event a subsequent infection is very likely and probably 
is of importance. General infectious diseases may also give rise 
to secondary infection of the biliary passages, from the liver, 
the intestine or by way of the blood stream. Finally, stasis of 
bile of any origin favors the separation of the solid bile-con- 
stituents, as does also the development of an inflammation of 
the mucosa of the biliary passages because in the ease of biliary 
stasis the microorganisms which accidentally enter the biliary 
passages can multiply more easily. 


The views concerning the origin of biliary caleuli are not yet uni- 
form. In domestic animals gallstone formation possibly occurs in con- 
sequence of the disintegration of bile and of its admixture to inflamma- 
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tory protein, to large quantities of mucus and desquamated epithelia 
or other formed substances, in catarrhal affections of the biliary passages. 
Under such conditions the mucus, which is present in large amounts, 
eauses the cleavage of the cholates which hold cholesterin in solu- 
tion; in this manner, and also through the changes in the chemical 
composition of the bile, the cholesterin is formed more copiously in the 
epithelia of the bile passages and is precipitated. At the same time 
bilirubin is precipitated in form of bilirubin-calecium, together with the 
calcium of the epithelia which are desquamating freely, and this process 
is stimulated by the admixture of inflammatory protein and by the 
altered chemical composition and consistency of the bile. Under the 
same conditions carbonates and phosphates of lime are precipitated. 
On the other hand, the stasis of bile by itself, probably is not of im- 
portance in domestic animals, because only cholesterin is precipitated in 
sterile accumulated bile, and in domestic animals pure cholesterin calculi 
hardly ever occur; indeed their gallstones are in general poor in 
cholesterin. 

Flocculent, granular masses, like sediment or sand, form in the 
manner just described; if these are not washed away constantly, on ac- 
count of the existing stasis, the true gallstones form by the constant 
deposition of layers of bilirubin-calcium and of other crystalline pre- 
_cipitates. In other cases the erystalline precipitates are deposited 
around animal parasites or their eggs (liver-flukes) or around bits of 
food which have found their way into the bile passages by accident. 


Anatomical Changes. The granular precipitates mentioned 
above are found very often on the mucosa of the bile ducts and 
in the bile, in the course of liver-fluke disease in ruminants, oc- 
easionally upon other foundations in horses. In old cases these 
masses form rigid, hollow cylinders attached to the walls of the 
bile ducts. In horses, cattle and hogs the bile ducts sometimes 
contain hard cones or cylinders which may be as thick as a 
finger. In the fresh state they are light or dark brownish-yellow 
in color and smooth, and when dried, rough and laminated 
(Kitt). In other cases they are white and composed of chalk- 
like masses containing minute particles of food. Gurlt found 
such a stone weighing five pounds. 

True gallstones are usually found in larger numbers in the 
principal bile ducts, or more frequently in the gall bladder. 
They are either rounded with mulberry-like rough surfaces or 
polyhedra with smooth facets, yellowish-brown, greenish, gray 
or reddish-brown in color. The majority are not very hard and 
have a specific gravity slightly higher than that of water (1.23). 
Their cut surfaces shows lamine of different colors enclosing 
a more or less soft center. 


Small stones varying in size from a linseed to a pea are sometimes found in 
very large numbers. Birnbaum found 4C0 in the bile ducts of a horse, Rigot 90, 
Avércus more than a thousand, Lewin 500 to 600. Single stones, on the other hand, 
sometimes attain the size of an apple (Verheyen). In Avérous’ case there was, in 
addition to the numerous small stones, a large one measuring 11% em. long and 
weighing 258 gr. in the terminal portion of the principal duct. Messner found a 
stone weighing 542 gr. in an ox. 

The chemical composition of the stones varies from case to case, and especially 
with regard to the quantity of cholesterin. In gallstones obtained from horses 
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Furstenberg found lime, mucus, fat and bile pigments. Im cattle the stones contain 
a comparatively large proportion of carbonate and phosphate of lime and mag- 
nesium. Bourgoin found a store weighing 330 gr. in the bile duct of a horse. In 
this case the stone was composed entirely of cholesterin. 


Impaction of gallstones in the common bile duct leads to 
the production of an inflammatory, hyperplastic cirrhosis of the 
liver. ‘Occasionally abscess formation results. In other cases 
there is dilatation of the bile duct associated with atrophy of 
the surrounding liver tissue. In cattle the common bile duct 
sometimes attains a diameter equal to that of the large intes- 
tine. In such eases peritonitis due to the rupture of the dilated 
ducts may be the immediate cause of death (Cagny, Chais- 
saing). 

According to Lewin gallstones are sometimes found in the 
intestine, these having been passed out of the bile ducts. 


Symptoms. The gall bladder may contain a large number 
of gallstones without there being any disturbance of the ani- 
mal’s health. Eberhard found the gall bladder quite full of 
stones in a pig that was apparently in perfect health. Since 
gallstones obstruct the outflow of bile the chronic symptoms to 
which they give rise are not characteristic. The animals usu- 
ally have a capricious appetite. Offensive diarrhea and consti- 
pation alternate. In ruminants there is tympanites, dullness, 
gradual wasting and anemia, without any symptoms enabling 
one to determine the cause of the condition. 

The sudden impaction of a large gallstone in the common 
duct or in the neck of the gall bladder produces cramp-like 
contractions of the wall of the duct. In this way horses and 
occasionally cattle are attacked with colic-like pains (gallstone 
colic). These pains may persist with remissions for some days 
and then disappear. The colic is sometimes associated with 
loss of consciousness (Birnbaum, Lewin). 

On the second oz third day of the attack, and in some cases 
earlier, there is biliary pigmentation of the mucous membranes 
which appears suddenly with the onset of pain, and disappears 
as quickly when the pain ceases. In eases in which the neck of 
the gall bladder is obstructed there may be no evidence of jaun- 
dice. During the attacks of colic there is a rise of tempera- 
ture. The puise may be either rapid and small or slow and 
full, and not rarely irregular. In addition to the constipation 
and diarrhea vomiting is seen in the dog. Wyssmann observed 
symptoms of hemorrhagic nephritis in a horse. 

In man, attacks of colic are observed occasionally in conse- 
quence of an inflammatory irritation of the mucous membrane, 
or because of the obstruction of the lumen by products of in- 
flammation, and through the swollen mucous membrane. In 
animals, manifestations of colic may be absent even after the 
gallstones are wedged in, or there may be only dullness, icteric 
discoloration of the mucous membranes, disturbances of appe- 
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tite and of fecal evacuations, also at times sensitiveness to pres- 
sure, and enlargement of the liver. 

The obstruction of the bile passages not infrequently leads 
to death through hepatic autointoxication (see page 550)or as 
rapidly as in one or two days, from perforation-peritonitis after 
rupture of the gall-bladder or of the bile ducts; in this case a 
sudden diffuse sensitiveness to pressure becomes apparent, on 
the part of the abdominal walls, also rapid respiration, a small 
and hard pulse (Mollereau, Cagny). 


Diagnosis. Gallstone disease is recognized only in the pres- 
ence of gallstone colic together with jaundice, tenderness on 
pressure, and enlargement of the liver, also manifestations of 
Icterus gravis. Frequently recurring symptoms of jaundice 
and transitory painful enlargements of the liver permit the sup- 
position that gallstones are present. In some cases the finding 
of gallstones in the feces make a certain diagnosis possible. It 
is uncertain at present whether the examination of the 
fecal evacuations for biliary coloring matters and their prod 
ucts, as suggested by Cozette, can be of deciding value. 


Treatment. During the attacks of colic, narcotics, such as 
morphia, injected subcutaneously, chloral hydrate per os or per 
anum, and inhalation of chloroform are indicated. Mild pur- 
gatives, such as olive oil, are likely to assist in moving the stone 
by causing an immediate increase in the flow of bile. Para- 
seandolo removed a gallstone from the bile duct of a dog by 
laparotomy, recovery being established in four weeks. 

For the prevention of the formation of fresh stones, mod- 
erate diet and plenty of exercise associated with an extended 
course of neutral salts are indicated. 

Literature. Eberhard, B. t. W., 1905, 116—Frohner, Monh., 1894, V, 61.— 
Kohlhepp, B. Mt., 1905, 100.—Lewin, Z. f. Vk., 1905, 62.—Parascandolo, A. f. Tk., 
1902, XXVIII, 484.—Trolldenier, Monh., 1904, XV, 193 (Lit.)—Wyssmann, Schw. 
A., 1906, XLVIII, 89 (Lit.).—Bohl, Arch. f. Vet.-Wiss., 1909, 145—Grimm, Z. f. 


Vk., 1912, 511.—Wenner, Beitr. z. Cholelith..und Unters. von Cholelithen beim Rinde. 
Diss. Bern, 1909 (Lit.). 


Foreign Bodies in the Liver and Bile Ducts. Occasionally pointed 
foreign bodies perforate the reticulum or abomasum and penetrate into 
the liver. This as a rule leads to the formation of an abscess in the 
liver and the animal presents the symptoms of traumatic gastritis 
and purulent hepatitis. Saint-Cyr found the straw of a leguminous 
plant in the liver of a horse. Mégnin records a case in which he found 
some awns of barley which had obviously come from either the stomach 
or duodenum lying lengthwise in the gastro-hepatic ligament. In the 
first case, the straw perforated the portal vein and caused thrombosis, 
and in the second, death was due to hemorrhage. On three occasions 
Cadéae and Blane found a needle in the liver of dogs. One of these 
showed symptoms resembling those of rabies. 

In the bile-ducts of oxen, pigs and horses large quantities of sand 
are sometimes found. This is due to the ingestion of dirty food. In 
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a case recorded by Augenheister the greatly dilated bile-ducts con- 
tained 10 lbs. of sand. Kinsley observed no disturbances in health in 
such hogs, although the bile ducts and gall bladder were not rarely 
filled with gallstones and dilated after killing, and although jaundice 
existed. Bits of food are not infrequently forced from the duodenum 
into the bile ducts and there cause inflammatory changes. Kohlhepp 
found fecal material in the greatly dilated gall bladder of a cow which 
had died suddenly.—(Guillebeau, Schw. A., 1900, XLII, 248.—Miiller, 
S. B., 1903, 260.—Joest, Dresdn. Ber., 1911.—Kinsley, Amer. vet. Rev., 
1911, 232.—Kohlhepp, B. Mt., 1905, 100. 


3. Fatty Liver. Hepar adiposum. 


(Fatty Degeneration and Infiltration of the Liver.) 


Etiology. The following factors may lead to an increase 
in the fat content of the liver: Very rich diet in the process of 
fattening, which is best seen in birds, insufficient exercise, di- 
minished oxidation in the body brought about by anemia. On 
the other hand, the liver often becomes fatty when there is 
sudden wasting of an animal as in diabetes mellitus and in cer- 
tain diseases which run a rapid course. In these cases large 
quantities of fat are reabsorbed from the fat-containing tissues 
by the liver, and then gradually consumed. 

In many cases fatty liver is caused by noxious chemical 
materials which are either absorbed from the alimentary canal 
or are circulating in the blood. The principal of these are the 
bacterial toxins, fatty liver being a frequent lesion in acute 
infectious diseases. Acute yellow atrophy of the liver is appar- 
ently due to bacterial toxins. Certain poisonous plants produce 
the same effect. Fatty liver may be associated with gastro- 
enteritis, due to the ingestion of mouldy fodder. The effect 
of lupines in this connection is remarkable. Of the mineral 
poisons arsenic, antimony, lead and phosphorus are the prin- 
cipal causes and especially the last. The chief organic com- 
pounds that cause fatty liver are ecarbolie acid and alcohol. 


Pathogenesis. According to recent investigations, all forms 
of fatty degeneration of the liver arise exclusively or mainly 
through the deposit of fat, or of substances which go to form 
fat, into the liver cells directly from the food or from the fat- 
deposits in the body; in cases associated with injury to the liver 
cells, only a subordinate importance may attach to local fat- 
formation from the cellular albumin, and to the liberation of 
the latent fat which is normally present, as well as of the 
lecithin. In foreed feeding for fattening, in true. obesity and 
in case of rapid emaciation which is not produced by poisonous 
substances, the fat is deposited in the normal liver cells, which 
then functionate normally in spite of their fat-content or are 
disturbed to a certain degree in their nutritional function only 
in case of excessive deposits of fat. In contrast to this simple 
fatty infiltration, the degenerative or necrobiotic (Joest) fatty 
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infiltration, which usually is designated as fatty degeneration, 
originates in a primary injury of the liver cells with a simulta- 
neous reduction of their ability to metabolize the fat which is 
carried to them or is independently synthesized. In part 
the liberation of the normally latent fat and lecithin may 
stand in relation. The formation of a portion of the fat, during 
the disintegration of the cell-protoplasm is denied by F. 
Mueller and by Pflueger. A necrobiotic fatty infiltration of the 
liver, with associated functional disturbance of the liver cells, 
takes place when the oxygen is used up insufficiently in the 
course of severe anemia with insufficient supply of oxygen, and 
more frequently under the influence of bacterial or chemical 
poisons which hinder the protoplasm from making use of the 
oxygen. 


The experimental proof for the deposit of transported fat, in any case of 
fatty liver, was supplied by Rosenfeld, Lebedeff and Leisering. In the livers of 
dogs which had been rendered poor in fat, then fed with mutton fat, and finally 
poisoned with phosphorus, Rosenfeld and Lebedeff found almost exclusively a fat 
identical with the mutton fat; Leisering failed in his attempts to produce fatty 
liver in very thin chickens by phosphorus poisoning. 


Anatomical Changes. The liver appears pale-yellow and 
in severe cases may be as yellow as butter or ochre. In the 
early stages the peripheral parts of the lobes are yellow. In 
advanced cases the entire liver is intensely yellow in color. The 
absence of a greenish tint excludes the possibility that the dis- 
coloration is due to bile. The liver is enlarged (Neyraud saw a 
horse’s liver that weighed 14 kilos; and Kitt, a pig’s liver 
weighing 14.8 kilos), the edges are rounded, the consistency 
is decreased, it feels greasy to the touch and pits made by 
pressure with the finger persist. On cutting into it the blade 
of the knife is found to be covered with a layer of fat. In 
cases in which the protoplasm of the liver cells is involved the 
liver may be actually smaller than normal on account of the 
absorption of the destroyed liver cells. Evidences of this de- 
struction can be seen under the microscope. 


Symptoms. A fatty condition of the liver may be suspected 
when the predisposing factors are in operation and the liver 
is enlarged without there being any other symptoms of disease 
of that organ. When the liver is enlarged there is an increased 
area of hepatic dullness, and the edges of the organ can be 
palpated. If the animal be very fat it is generally impossible 
to ascertain whether the liver is enlarged but the general con- 
dition of the animal makes it extremely likely that the liver 
is fatty. In the horse, digestive disturbances and particularly 
constipation are generally observed. 


Occasionally fatty livers rupture and the animals die suddenly as a result of 
internal hemorrhage. There is sometimes slight abdominal pain (Neyraud). Neale 
records a number of cases in Shropshire sheep which ended fatally after a short 
illness and in which the only lesion foznd at the postmortem was extreme fatty infil- 
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tration of the liver.. Rupture of the liver is especially frequent in well-nourished 
fowls and geese (Johne). 


Treatment. The treatment must be adapted to the nature 
of the case. 


Literature. Johne, S. B., 1879, 49.—Neyraud, J. Vét., 1892, 400.—Rievel 
D. t. W., 1906, 49 (Lit.).—Joest, B. t. W., 1911, 357—Liebrecht, Unters. tiber den 
Fettgehalt der Leberzellen usw. Diss. Zuerich, 1910 (Lit.). 


4. Amyloid Disease of the Liver. Degeneratio amyloidea 
hepatis. 


(Hepar amyloideum, Amyloidosis hepatis.) 


Etiology. Amyloid of liver always develops secondarily in 
protracted and exhausting diseases, in prolonged cases of sup- 
puration (particularly caries of bone), and in cases of long- 
continued action of various bacterial toxins; it is most frequent 
in horses. Bohl found it in 4% of all horses that were autop- 
sied, on the other hand, Joest, Pflug, Foerster, Paulicky, and 
Hissbach have referred to its very infrequent occurrence in do- 
mestic animals. Amyloid of liver has been noted particularly in 
horses in the course of long drawn out pleurisy and in chronic in- 
flammations of the serous membranes in general in which Rabe 
has shown the existence of amyloid in almost 50% of the cases. 
Further primary affections are protracted bronchial catarrh, 
chronic pneumonia, glanders, in exceptional cases obstruction 
of the biliary ducts (Bourgoin). 


EK. Noyer observed amyloid degeneration of the liver followed by rupture of 
that organ in about 20% of horses used for the production of diphtheria serum. 
Gritiner found amyloid liver in every one of 46 horses that had died from contagious 
pleuro-pneumonia. On the other hand the very rare occurrence of amyloid liver in 
the domesticated animals has been recorded by Joest, Pflug, Forster, Paulicky and 
Hissbach. 


Rabe observed the condition in a bitch in connection with 
carcinoma of the mamma; Bruckmiiller, in cattle, as the result 
of tuberculosis and chronic nephritis, and Ries in lymphan- 
gioitis. 


Pathogenesis. The nature of amyloid degeneration is not 
yet entirely elucidated. According to Krawkow’s investigations 
the amyloid may be supposed to form an ester-like compound 
of albumin with chondroitin-sulphurie acid, which appears to 
be present in the normal arterial walls according to Minkowski, 
but cannot be demonstrated directly by microchemical means. 
According to Ribbert, an unused albuminous substance gets into 
the circulation under certain pathological circumstances, it is 
preferably deposited in the arterial walls and changed into 
amyloid by uniting with chondroitin-sulphurie acid. On the 
other hand, it is possibly due to a disturbance in the disintegra- 
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tion of proteins in the tissue cells which are injured through 
eachectic conditions or through certain poisonous substances; 
in this case the imperfectly disintegrated proteins would be 
transformed into amyloid (Wichmann). It is possible that the 
development of amyloid represents different phases of a protein 
transformation. 


Krawkow succeeded in producing amyloid degeneration experimentally in 
dogs, rabbits, chickens and pigeons, by repeated subcutaneous injections of cultures 
of Staphylococcus pyogenes aureus; while culture-extracts of the same bacterium 
failed to produce the same effect; but systematic injections of toxins of the Bac. 
pyocyaneus did produce amyloid ’ degeneration. Similar experimental results were 
obtained by Maximow in rabbits and chickens, by Davidson in rabbits, guinea-pigs, 
mice and chickens; Ravenna in white rats. Lubarsch was able to produce amyloid 
degeneration in dogs in 4 weeks, in rabbits in 3 to 4 weeks, by systematic injec- 
tions of oil of turpentine and by the suppuration produced in this manner; similarly 
Schepilewsky succeeded more recently with enzymes (pancreatin, papaiotin). 


Anatomical Changes. The liver is the organ that is most 
commonly affected. In cases where the degeneration is ex- 
tensive the liver may be enlarged three to four times. The 
edges appear thick and rounded, and the capsule is often con- 
siderably thickened. The color varies from light brown to 
yellow or gray. The lobulation is distinct because the periph- 
eral part of each lobule is pale grayish-red and lardaceous, 
the central*portion being pale brownish-red, grayish-brown, or 
occasionally yellow. The consistency is more or less doughlike, 
and in the later stages crumbling like half-dried mortar. In 
birds amyloid liver is granular and brittle. In the early stages 
no abnormalities save slight enlargement, distinet lobulation 
-and pale color are observed. 

On microscopical examination the deposition of amyloid is 
found around the blood capillaries and in the walls of the blood 
vessels, but not in the liver cells and connective tissue cells; 
only Johne observed a simultaneous amyloid degeneration of 
the liver cells in a horse. In horses the degeneration commences 
in the periphery of the liver lobules and progresses gradually 
toward the center; in consequence the union between the indi- 
vidual lobules of the liver is lost early, and in this manner the 
organ loses its consistency and becomes friable. 

Amyloid material may be demonstrated in affected organs by its color re- 
actions. The application of Lugol’s solution for a few minutes to the cut surface 
stains the degenerated parts mahogany-brown. The same test may be applied to 


microscope sections, the color being changed to a dirty violet or bluish-red by the 
addition of 2% sulphuric acid. Safranin gives an orange-yellow color. 


Symptoms. In cases where there is or has been some pri- 
mary diseased condition which experience has shown is likely 
to be followed by amyloid degeneration, a diagnosis of this con- 
dition may be based upon the increased area of dulness in the 
region of the liver and upon palpation of the liver. The symp- 
toms are obscured by those of the primary disease, but as a 
rule, such symptoms as anorexia, irregular defecation, dul- 
ness, wasting and albuminuria, may be due to amyloid disease 
itself. 
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The disease is rarely associated with ascites or jaundice. 
Rupture of the softened liver and resulting hemorrhage are 
often observed whether there be any traumatic influence in 
operation or not. In addition to anorexia and dullness, Rexante 
observed an intermittent bright yellow coloration of the feces 
which were passed in small quantities only. The horse also had 
slight attacks of colic and yellowness of the mucous membranes. 


_ Treatment. As the condition is always secondary, atten- 
tion must be paid chiefly to the treatment of the primary 
disease. 


Literature. Bohl, Arch. f. Vet.-Wiss., 1905, 236.—Davidsohn, V. A., 1897, CL, 
16 (Lit. on experim. amyloid degen.).—Griiner, Archiv. f. Vet.-Wiss., 1906, 740.— 
Hissbach, Leipz. Ber., 1906, 13—Joest, Ergebn. d. Path., 1907, XII, 444 (Lit,).— 
Lubarsch, ibid., 1897, IV, 449 (Lit. on experim. amyloid degen.).—Noyer, Uber 
Leberblutung inf. Amyloiddeg. b. Pferd. Diss. Bern, 1904 (Lit.).—Wiktorow, Zur 
Frage ub. d. amyl. Entart. der Leber u. d. Milz b. Pferd. (Monographie; russ.), 1905, 
—Bohl, Abhandl. d. Kasanschen Vet.-Inst., 1909, XXVI.—Froehner, Monh., 1910, 
XXII, 154.—Ravenna, Clin. vét., 1910, 40. 


5. Rupture of the Liver. Ruptura hepatis. 
(Hemorrhagia s. Apoplexia hepatis.) 


Etiology. The comparative richness in blood and the soft- 
ness of the liver tissue explain the rupture of even healthy 
livers when subjected to some sudden mechanical influence 
which causes a rise of internal pressure. Among such influences 
may be included jumping, falling, kicking, severe vomiting, ete. 
(Johne). Rupture of the liver may be caused by fractured 
ribs. In cattle foreign bodies passing through the stomach wall 
may also cause this accident. Parasites, such as the Pentastoma 
denticulatum in the sheep, fluke and Cystercercus tenuicollis in 
ruminants and pigs, have also been responsible. 

As a predisposing cause of rupture of the liver, there is 
usually a degeneration of some kind of the liver tissue. In this 
connection, at least as regards the horse, amyloid disease is 
the most important. Parenchymatous degeneration and more 
frequently fatty degeneration, abnormal conditions of the blood 
vessels in acute infectious diseases such as anthrax, purpura, 
hemorrhagic septicemia, hepatic lesions of a glanderous or 
tuberculous nature, the latter especially in birds, abscesses 
(Schiller) and neoplasms (angioma, sarcoma, carcinoma) some- 
times determine rupture of the liver. Elevations of blood 
pressure, such as occur in the early stages of inflammatory 
processes and in the veins of the liver as a result of diseases 
of the heart and lungs, are predisposing causes of hemorrhage 
of the liver. Hemorrhage may also follow embolism of the 
hepatic artery or portal vein. In all these instances the hemor- 
rhage occurs either spontaneously or in response to some 
trifling external influence. 
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According to Wo6rz too liberal a diet may cause parenchymatous hemorrhages 
in the liver, the over-filled stomach and intestines causing pressure on the liver and 
portal vein and thus producing congestion of the vessels of the liver. As mentioned 
by Noyer, rupture is very likely to occur in such cases when the liver is amyloid. 


Anatomical Changes. In cases where there is rupture of a 
large number of small vessels the liver is beset with small dark 
punctiform hemorrhages. Such hemorrhages and even large 
ones may later become enclosed in fibrous capsules. These 
sometimes become calcified (Bruckmiiller), or, after absorption 
of the granular débris, converted into cysts with red-tinged 
serous contents. On the other hand, old hemorrhages may be 
indicated by fibrous cicatrices only. 

In large hemorrhages, such as commonly occur in amyloid 
livers, there is extensive breaking down of the liver tissue, 
forming large cavities with soft irregular walls and containing 
coagulated blood (hematoma). In such cases the weight of 
the liver is increased. In a case reported by Trasbot the liver 
of a horse weighed 33 kilogrammes. When the superficial lay- 
ers of the liver tissue are broken through, the blood collects 
under the serous covering and elevates it. In these cases, there 
is a cavity filled with blood, immediately under the serous mem- 
brane. By the bursting of such hematomata large quantities 
of blood may be set free into the peritoneum. 


Symptoms. Small hemorrhages into the liver tissue cause 
no symptoms. If the hemorrhage is severe, symptoms of 
internal bleeding are produced. The animal suddenly becomes 
dull, it has an anxious expression, the pulse is accelerated and 
weak, the mucous membranes. are pale and dry and the periph- 
eral parts of the body are cold. Soon after, there is local 
or general sweating, muscular tremors and staggering follow, 
and finally the animal dies in from one to ten hours with con- 
vulsions. 

In cases where the hemorrhage is not so profuse, the symp- 
toms are less severe. In many cases the only abnormalities 
observed are weakness, acceleration of the pulse, inappetence, 
jaundice, slight constipation, stiffness of gait, susceptibility to 
pressure over the liver or extension of the area of hepatic dul- 
ness. The latter symptom has been observed by Weber in a 
number of cases in the horse. In one particular case in a horse, 
a hematoma in the neighborhood of the portal vein caused 
marked swelling of the spleen. In some such eases there is 1m- 
provement, at least for a time, in others, there is a sudden wast- 
ing and death in five to six days. 


In a case recorded by Dieckerhoff a horse lost so much blood that it was in- 
eapable of work for 3 or 4 months, but afterwards worked in a wagon for a year. 

In the eases recorded by Worz in which there were repeated hemorrhages, the 
horses at first showed temporary digestive disturbances and slight abdominal pain. 
Later there was anemia, dullness, wasting, edema of the legs, under surface of the 
body and sheath. These symptoms were repeated with gradually increasing severity, 
the dulness and depression became very pronounced, the feces were dry and mixed 
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with large quantities of imperfectly digested food and the urine was dark brown in 
color. Finally the animals died in a state of complete exhaustion, if a rupture of 
the liver did not supervene and kill them. 


Treatment. When there is a suspicion of hemorrhage of 
the liver the most important factor in the treatment is abso- 
lute rest. Ergotin, extract of hydrastis or adrenalin may be 
used. The dose of the latter for a horse is 1 to 5 ec. of a 1:1000 
solution per 100 kilograms body weight; and for dogs, 0.5 
ec. The drugs are administered by subcutaneous injection. The 
constipation should be relieved by enemata, and where there is 
great weakness of the heart, camphor and caffein are indicated. 


fis Literature. Bergeon, Rev. vét., 1905, 243.—Johne, 8S. B., 1879, 49.—Noyer, 
Uber Leberblutung infolge Amyloiddegen. b. Pferd. Diss. Bern, 1904 (Lit.); Pr. 
Mil. Vb., 1899-1906.—Ziindel, Z. f. Vet.-Wiss, 1874, 307.—Cadéac, J. vét., 1909, 204. 


6. Acute Parenchymatous Hepatitis. Hepatitis parenchyma- 
tosa acuta. 


Under the term acute parenchymatous hepatitis, are in- 
eluded inflammatory diseases of the liver substance in which, 
in addition to cellular infiltration and hyperemia, there is pro- 
nounced cloudy swelling and fatty infiltration of the liver cells. 


Etiology. Acute hepatitis is rarely observed as a primary 
condition. It is generally caused by poisonous substances or 
by bacteria which reach the liver by way of the portal vein 
from the intestine. Possibly the organisms sometimes reach 
the liver by way of the bile duct. Apart from those caused by 
defective food or poisonous plants, cases of hepatitis sometimes 
occur in association with catarrh of the stomach and intestine, 
but in which the liver disease is apparently primary. ‘Two such 
cases are recorded by Froéhner in which there were no lesions 
of any importance in any of the other organs. 

The two cases of fatal acute hepatitis described by Kas and Lipa in the horse 
were probably cases of amyloid disease. Robertson and others have stated that 
certain plants belonging to the genus Senecio have in some cases produced acute 


hepatitis associated with catarrh of the stomach and intestine, but that the lesion 
so caused is usually in the nature of a chronic interstitial hepatitis. 


As arule, acute hepatitis is purely secondary to some acute 
disease. It may be seen in gastro-enteritis, or it may be caused 
by certain poisons, lupinose, phosphorus, arsenic, etc. The 
symptoms are generally obscured by those of the primary dis- 
ease and consequently the clinical aspect of the condition is of 
little importance. Not rarely acute hepatitis is set up by the 
migration of certain animal parasites (distomes, cysticerci, pen- 
tastomes, sclerostomes). This type of hepatitis will be con- 
sidered under a separate heading. 


Anatomical Changes. The liver is enlarged and its edges 


are rounded. The cut surface is dull and the glandular ar- 
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rangement is obscure, but small reddish patches or dark red 
hemorrhages may be present. Its consistency is soft and crum- 


bling. 


Symptoms. Susceptibility to pressure over the region of 
the liver, evidence of pain during defecation, and finally jaun- 
dice indicate acute hepatitis, provided the history of the case 
is in agreement with that. Diagnosis can be made earliest in the 
dog. Krohner observed two cases in which, besides great weak- 
ness, there was severe jaundice and susceptibility to pressure 
over the liver. In one case there was fever. 


In the acute hepatitis caused by the plants of the genus Senecio, 
there is persistent diarrhea, marked tenesmus and frequently prolapse 
of the rectum. There are also symptoms of excitement, and death oc- 


curs in 2 to 3 days. 


Treatment. The line of treatment indicated is the adminis- 
tration of neutral salts, various mild purgatives or disinfec- 
tants. The quantity of fat in the diet should be restricted, and 
the diet should be changed. 


Literature. Fréhner, Monh., 1894, V, 306.—Kas, T. Z., 1906, 249.—Lipa, 
ibid., 1907, 289.—Robertson, J. of Comp. Path., 1906, 97. —Toutenui, A. ibe 1910, 186. 


Acute Diffuse Parenchymatous Hepatitis of the Sheep. Azary re- 
cords the annual occurrence during the months of January and Feb- 
ruary of a peculiar disease among the pregnant ewes on a farm in 
Hungary. During a period of five years the losses amounted to 473 
ewes (29% of the flock). The disease broke out a few days after the 
animals were brought in, and attacked principally the ewes that were 
in the most advanced stage of pregnancy, and of these only the best 
nourished. 

The symptoms presented were as follows: The animals became 
markedly dull and lay on the ground with half-closed eyes. On the 
second or third day, after a partial recovery, rumination was sus- 
pended and the animals again became semi-comatose. The temperature 
was normal at first, but then rose to 40°-41.5° C. before death. At the 
outset the pulse was. accelerated and later became weak. Respiration 
was hurried throughout, and in the late stages was of the Cheyne- 
Stokes type. The animals lay on their sides seeking to relieve the 
pressure over the region of the liver. The urine was reduced in quan- 
tity and contained albumen, epithelial cells from the straight tubules of 
the kidneys and from the bladder, and leucin bodies. On the 5th or 
6th day, there was complete apathy, grinding of the teeth and muscu- 
lar tremors. The wool came out in large tufts and the animals died 
about the end of the first week in a state of complete exhaustion. 

At the postmortem the liver was found to be enlarged, anemic, more 
or less soft in consistency, yellowish or exceptionally brownish-yellow 
in color, as in cases of poisoning by phosphorus. The lobules were 
yrayish-yellow and translucent, with a grayish-white peripheral zone. 
The margins of the lobules were indistinct. Besides numerous drop- 
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lets of fat the liver cells contained rounded yellow translucent bodies 
that were not soluble in alcohol or ether (leucine?). There was no 
evidence either of parenchymatous or fatty degeneration in the kidneys 
but the above-mentioned bodies were present in the lumen of the 
tubules. Other lesions were: hemorrhages of the serous membranes, 
and parenchymatous degeneration of the heart-muscle. 

Azary described the disease as an acute diffuse parenchymatous 
hepatitis which showed considerable resemblance to the yellow atrophy 
of the liver seen in fashionable women during the last months of preg- 
nancy. The cause of the condition could not be determined. 

A similar disease was observed a year later by Czak6 & Hartmann. 
In this case, there was no fever and the disease took a benign course. 
Fl6ris has recently recorded a disease occurring in Hungary, among 
ewes that had been kept indoors for weeks. He connected the disease 
with the number of fetuses in the uterus of the ewes, as in every case 
that came under his observation there were three. 

A similar disease was described. by Murillo & Izeara as an infec- 
tious inflammation of the bile-ducts and gall-bladder. This was re- 
ferred to a bacterial invasion. 

Haubold records a disease occurring among sheep during the 
autumn months, the symptoms of which were: loss of appetite,great weak- 
ness, increased thirst, jaundice, soft, pultaceous, and, at the last, blood- 
stained feces. The cause was probably the exclusive use of wet grass 
and clover, for no further symptoms were observed after the diet was 
altered. 

According to Omler, the following set of symptoms were seen 
either on the same or the following day, in a flock of sheep feeding off 
fields of good rye stubble; great weakness and somnolence, inappetence, 
watery diarrhea that was rather offensive and sometimes mixed with 
blood, staggering gait, pain on pressure over the abdomen, hurried res- 
piration, fever, purulent discharge from the nose that was sometimes 
blood-stained, rather bright red coloration of the mucous membrane 
of the mouth. One-third to two-thirds of the animals died within 1 to 2 
days. In addition to inflammatory changes in the stomachs and intes- 
tines, the liver was found to be grayish-yellow in color and easily torn. 


- Literature. Azary, Vet., 1883, 69.—F iris, A. L., 1907, 497.—Hartmann, 
O. Vj., 1884, LXI, 181.—Haubold, S. B., 1888, 75.—Omler, A. f. Tk., 1883, IX, 210. 


Enzootic Hepatitis of Young Pigs. Semmer has recorded an en- 
zootic among two-months-old pigs that caused great losses in Russia. 
In these cases the liver was enlarged and nodular. The cut surface 
presented a variegated mosaic-like appearance, dark red patches alter- 
nating with bright red or grayish-yellow areas. The peritoneum and 
sometimes the pleura contained a serous exudate, the intestines were 
inflamed, the urine contained albumen. Between the liver cells, which 
were infiltrated with fat, there were small-celled infiltrations and col- 
lections of extravasated red blood corpuscles. The only symptoms ob- 
served were debility and inappetence just before death. In the liver, 
spleen and blood, Nonewitsch found large cocci, cultures of which when 
inoculated into young pigs caused death in 7 to 8 weeks. At the post- 
mortem the above-described lesions were found. From the long period 
elapsing between inoculation and death and from the fact that only 
pigs of about 2 to 4 months old were attacked, the author concludes 
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that the infection occurs immediately after birth, possibly by way of the 
navel. 

According to Kleinpaul, Bradel and Willerding the disease oc- 
curs in Eastern Prussia and it has recently broken out in a very vir- 
ulent form. During the year 1906, the losses were greater than those 
due to swine plague. According to the histological investigations of 
Bridel, who describes the disease as hepatitis haemorrhagica morti- 
ficans, the condition is not due to cysticerci or distomes as supposed by 
Seiler and Wolffhiigel. Bradel also points out that the hepatitis may 
be connected in some way with swine fever. 


Literature. Briidel, Ein Beitr. z. Kenntn. d. Leberkrankh. d. Schweines. Diss. 
Giessen, 1908 (Lit.).—Kleinpaul, B. t. W., 1907, 101—Nonewitsch, Chl. f. Bakt., 
1888, III, 233; O. M., 1890, 440 (Rev.).—Seiler, D. t. W., 1907, 436.—Semmer, O. 
Vj., 1874, XLI, 136.—Willerding, Pr. Vb., 1908, II, 58—Wolffhiigel, Z. f. Infkr., 
1907, II, 546.—Kelemen, B. z. path. Anat. d. Schweieleber. Diss. Budapest, 
1912 (Lit.). 


7. Acute Yellow Atrophy of the Liver. Atrophia hepatis flava. 


Etiology. Poisoning by certain substances, such as phos- 
phorus and lupines (Schneidemiihl), is followed by a sudden 
and extensive fatty degeneration associated with destruction 
of the liver cells. This destruction of tissue leads to a reduc- 
tion in the size of the organ. The same cause is probably 
in operation in those eases which have come under observation 
following the ingestion of sour potato peelings (Haubner), pea 
or vetch straw (Reinemann, Jansen), and green vetches 
(Stohr). Occasionally, such cases occur without a discoverable 
cause. In some cases the coincident existence of septicemia or 
gastro-enteritis suggests the possibility of a toxin being the 
eause. In other instances poisons contained in the food may be 
responsible. Haubner and Franze saw cases following the use 
of hay from flooded land. 

The disease has been observed principally in the horse 
and sheep. Callot records an epizootic among cattle in Uru- 


guay. 


Anatomical Changes. The liver is reduced in size, corru- 
gated, very soft and ochre-yellow in color. The cut surface 
from which a large quantity of fatty débris can be scraped, 
shows at places somewhat firmer red areas in which the liver 
cells are for the most part destroyed, and the vessels are di- 
lated. Besides a cellular infiltration of the liver tissue, the 
epithelium of the bile ducts appears in some eases to be degen- 
erated, while the smallest bile ducts have proliferated. There 
is fatty degeneration of the kidneys. At the postmortem, there 
may also be found enlargement of the lymphatic glands; and 
of the spleen, catarrh of the stomach and intestines and hemor- 
rhages in other organs. 


Symptoms. The onset of the disease is marked by sudden 
depression and weakness, fever, jaundice of the mucous mem- 
branes, inappetence and, in some eases, attacks of colic with ten- 
derness of the abdomen (Ziindel). In the later stages there is 
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diarrhea. The jaundice and dullness soon become very marked, 
but at intervals there are symptoms of excitement. 

As a result of the coincident disease of the kidneys, the 
urine is diminished in amount, reddish-brown in color and con- 
tains bile pigments and albumin. In the human subject leucin 
and tyrosin are sometimes present in the urine. On the addition 
of acetic acid these are precipitated in the form of rounded 
masses and needlelike crystals. 

Death usually takes place in about six or eight days. The 
reduction in the amount of urine and the presence of albumin in 
it are unfavorable signs. 


French authors (Cruzel, Beauvais, Delage), have described an acute 
hepatitis in cattle in which the liver is enlarged and clay-colored. The 
symptoms are general malaise, inappetence, salivation, grinding of the 
teeth, staggering gait, jaundice, pain in the right side of the abdo- 
men and constipation followed by diarrhea. 


Treatment. Disinfectants, mild purgatives and diuretics 
may be tried, but so far all treatment has proved useless. 


Literature. Adam, W. f. Tk., 1857, 3—Beauvais, Rev. vét., 1894, 497. 
Callot, Rec., 1880, 336.—Delage, J. du Midi, 1838, 67—Franze, S. B., 1862, 101.— 
Stoll, W. f. Tk., 1901, 280.—Ziindel, J. vét., 1858, 444. 


8. Lupine Disease. Lupinosis. 


Etiology. In certain districts in Northern Germany where 
Iupine (Lupinus flavus, cceruleus and albus) is used as fodder, 
on account of its high percentage of protein, extensive outbreaks 
of disease sometimes occur among sheep, which are no doubt due 
to poisoning by these plants. In these districts the lupines are 
harmful only in certain years and in any year the plants may be 
poisonous on certain fields only. They are seldom poisonous in 
the fresh state, but only after a period of storage. Lupine never 
causes disease when it has been exposed to rain or frost. The 
yellow lupine is the most dangerous, and the seeds, pods, leaves 
and straw are equally toxic. Goats, oxen and horses are also 
attacked. Cases are rare in horses, as they do not like lupine 
on account of its bitter taste. 


The investigations of Arnold & Lemke, Liebscher, Kiihn and Roioff, 
regarding the poisonous substance contained in lupine are well known. 
It may be extracted from the plant by an aqueous alkaline solution, 
such as 2% soda. The extract causes the same symptoms as the plant 
itself, and the plant is non-toxic after extraction. The toxic substance 
has received a variety of names. Kin ealls it “‘Ietrogen,’’ and Arnold 
and Schneidemiihl, ‘‘Lupinotoxin.’’ It is with difficulty soluble in 
water, insoluble in glycerine, alcohol and ether. It is not destroyed by 
a temperature of 190° C. dry heat even after three hours but by steam 
at 214 atmospheres pressure its pathogenic power is lost. 

The circumstances which control the production of lupinotoxin are © 
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not yet known, but it cannot be denied positively that the toxin is pro- 
duced by fungi which grow on dead plants or on the food itself after 
storage, and that it is allied to the bacterial and fungoid toxins. This 
view is supported by the facts that the toxicity is retained in food that 
has been left in the open for a long time, and also it would be quite 
impossible to explain why lupine grown on neighboring land fed at dif- 
ferent times and in different manners sometimes shows great variation 
in toxicity. 


Arnold and Schneidemiihl’s method of extracting the toxin: Finely ground 
lupine is mixed with 114% soda solution to produce a thin pulp. This is maintained 
at 40 to 50° C. for two days and then subjected to pressure. The liquid so obtained 
is placed on a water bath at 60° C. and after the addition of acetic acid is filtered. 
Lead acetate is added and sulphuretted hydrogen passed. The filtrate is evaporated 
at 50° C. and the semi-liquid residue is mixed with 15 volumes of alcohol. The pre- 
cipitate which falls in about 24 hours forms when dried a brown shining resinous 
mass. Five grams of this produce typical symptoms in a dog. After further 
purification the material is found to be of an albuminous nature. 

Liebscher has isolated and experimentally investigated the alkaloids contained 
in lupine and has shown that they always produce paralysis of the medulla oblongata, 
and further, that absorption from the stomach is very difficult and that no causal 
connection can be established between them and lupinosis. 


Pathogenesis. Lupinotoxin principally affects the mucous 
membrane of the alimentary canal and after absorption affects 
the liver, setting up fatty degeneration and catarrh of the gall 
bladder. The toxin circulating in the blood causes parenchym- 
atous degeneration and fatty degeneration of all the solid 
organs. 


Anatomical Changes. In very acute cases there is, in the 
early stages, cloudy swelling of the liver and jaundice, either of 
the liver only or of the whole body. Later, fatty degeneration 
occurs, the liver appearing soft, easily torn and of an intense 
yellow color. There may be a number of red foci. There is a 
simultaneous parenchymatous degeneration or fatty degenera- 
tion of the kidneys, heart muscle, and certain groups of muscles, 
while there is severe inflammation associated with small hemor- 
rhages in the abomasum, ileum and large intestine. There are 
numerous hemorrhages in the serous membranes, skin and sub- 
cutaneous connective tissue, and also an edematous infiltration. 

In chronic poisoning the liver shows chronic interstitial in- 
flammation, and not rarely a nodular condition produced by 
shrinkage. These lesions are associated with the presence of 
fluids in the body cavities, enlargement of the spleen and chronic 
nephritis. 


Symptoms. In sheep the first symptom is lack of appetite, 
especially for lupine, other foods being eaten for some time 
longer. At almost the same time symptoms of cerebral excite- 
ment or great depression occur. There is great weakness. The 
animals lie down a great deal or stand with their heads hang- 
ing, making vague chewing movements, grinding their teeth, 
swaying from side to side until they drop quite unconscious. 
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According to Roloff the temperature is elevated at the 
onset of the disease but it shows pronounced irregularity, and 
towards the end there is a marked fall. Both pulse and respi- 
ration are greatly accelerated in the later stages. 

In the majority of cases there is jaundice of the visible 
mucous membranes, especially in animals that are most severely 
attacked. At the commencement there is constipation and the 
dung is hard and covered with yellow mucus. Later there is 
diarrhea, the feces being mixed with blood. The urine is passed 
at short intervals, it is dark red in color and contains large 
quantities of albumin, bile pigments and bile acids. In the 
sediment there are different kinds of epithelial cells and renal 
casts. 

In occasional cases there is an erysipelatous swelling of the 
skin of the head, especially in the region of the ears and nose. 
A serous yellow liquid exudes from the surface which dries up 
and forms crusts (Stohr). Exceptionally there is a purulent or 
sanguinolent discharge from the nose (Roloff). 

In the horse the symptoms presented are more or less like 
those in the sheep, especially with regard to the refusal of food 
and the intense depression and jaundice, which are the most 
prominent symptoms. There may also be a yellow mucous dis- 
charge from the nose, erysipelatous inflammation of the skin of 
the nostrils and lips, which may become gangrenous, and inflam- 
matory edema of the limbs. 


Course. In acute cases death occurs in 3 to 5 days, but in 
the majority of cases it is delayed until the 9th or 11th day. If 
the food be changed immediately when the symptoms appear, 
improvement sets in about the 5th or 6th day, and there is rapid 
and complete recovery. In a proportion of cases the recovery 
is not complete and the animals die later, showing symptoms 
of chronic hepatitis and general cachexia. 

If lupines that are toxic to only a slight degree be used for 
food over a long period, symptoms of chronic lupinosis develop, 
the animals showing progressive anemia and cachexia. Jaundice 
is absent or only slight, but inflammation of the skin is some- 
times observed. 


Treatment. In the absence of an antidote efforts must be 
directed towards preventing the absorption of the toxin by giv- 
ing acid solutions and removing the toxin from the intestine 
as rapidly as possible by means of oil purgatives (Roloff). 

If the lupine has been proved to be poisonous, its use must 
be discontinued for a time. The food can be rendered harmless 
by exposing it to rain in small heaps and using only the super- 
ficial layers for feeding purposes, or it may be soaked in 1% 
soda solution, with renewal of the liquid every two days, and 
then dried, or by submitting it to steam at a pressure of two 
atmospheres. Slightly poisonous lupine may be mixed with good 
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food in the proportion of 1:6-10 without danger. Finally it is 
advisable to test every fresh supply of lupine upon a few sheep. 


Literature. Roloff, A. f. Tk., 1883, IX, 1.—Schneidemthl, Vortr. f. Tzte., 
1883, VI. H. 4 (Lit.). 


9. Suppurative Hepatitis. Hepatitis suppurativa. 
(Embolic hepatitis.) 


Etiology. Suppurative hepatitis is usually a metastatic 
lesion. The pyogenic bacteria, responsible for its production 
(streptococci and staphylococci), reach the liver either by way 
of the arterial blood or by way of the portal vein. In cases where 
the infection occurs by way of the portal vein, the source of the 
infection is gastro-enteritis, and especially when there is ulcera- 
tion or necrosis of the mucous membrane (enterogenous abscess 
of the liver [Joest]). Other causes are suppuration of the spleen, 
intestinal wall or mesenteric glands and, finally, disintegration 
of thrombi in the umbilical vein in new-born animals. According 
to Schumann, the abscesses in the livers of calves are associated 
with suppurative inflammation of the navel (omphalogenous ab- 
scess of the liver [Joest]). Pyogenic bacteria may gain access 
‘to the liver by way of the blood stream in any severe inflam- 
matory condition, but especially in strangles, ulcerative en- 
docarditis, and gangrenous pneumonia. Infection may occur by 
way of the bile ducts, owing to necrosis and inflammation of 
the walls, caused by gallstones, foreign bodies (heads of grain, 
sand) or animal parasites, the infection then spreading to the 
liver tissue. 

Injuries to the liver are most common in cattle and are 
usually due to the penetration of foreign bodies from the stom- 
ach. Injuries from the outside, such as horning, may have the 
same results. Pyogenic bacteria may be introduced into the 
liver in this way or the liver tissue may be broken down, and 
any bacteria circulating in the blood may localize there. 

Finally, suppuration is frequently caused by echinococcus 
cysts, tuberculosis and actinomycosis. In these cases the pri- 
mary condition is of special importance. In nodular necrosis of 
the liver there is sometimes liquefaction of the necrosed tissue, 
leading to the production of abscess-like lesions, which differ 
from the true liver abscesses in that they contain only structure- 
less débris. 


At the Budapest slaughter house during a period of 5 years suppurative 
hepatitis was found in 0.2% of slaughtered cattle and in 0.09% of calves. Lisi 
found numerous abscesses in the livers of lambs. 

In the tropics abscesses in the liver are of very common occurrence and are 
very often associated with enteritis. The disease has been observed by Smith in 
India and by Griffault in the Sudan. 
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Anatomical Changes. The liver contains numerous ab- 
scesses, varying in size up to a nut. Their contents may be 
creamy or dry and crumbling. The color varies from yellow or 
reddish to green. Occasionally the pus has an offensive odor. 
In suppurative hepatitis of umbilical origin in calves, the ab- 
scesses are principally found in the left lobe, on account of the 
distribution of the portal vein (Schumann). In recent cases the 
liver tissue is in a condition of parenchymatous or fatty de- 
generation, but in cases of longer standing the abscesses are pro- 
vided with walls of fibrous tissue and the surrounding liver 
tissue is traversed by strands of fibrous tissue. In other words, 
the lesion is one of chronic interstitial hepatitis. The superficial 
abscesses project above the level of the liver tissue and fluctu- 
ation can be felt. The serous membrane of the liver may be cov- 
ered with fibrin or thickened. 


For various reasons the abscesses are usually few in num- 
ber, and when due to an injury there is, as a rule, only one. In 
such cases the abscesses may attain an enormous size. Felisch 
reports one in which the abscess measured 20 em. in its greatest 
diameter. Abscesses of this size project above the surface of 
the liver and are usually adherent to the diaphragm, or possibly 
to the stomach or large intestine. In rare cases rupture of such 
an abscess causes a suddenly fatal peritonitis. 


In the liver abscesses of an ox Grips found the bacillus pyogenes bovis. 
Kiinnemann repeatedly found the necrosis bacillus and Lisi found staphylococci 
in the abscesses in the livers of lambs. According to Schumann omphalogenous 
abscesses in calves are caused by various bacteria but especially by streptococci 
and staphytococci. In other cases he found colon bacilli and the bacillus pyocyaneus. 
The abscess-like necrotic foci are caused by the necrosis bacillus. (Burgi has described 
a purulent hepatitis of the hare that is due to a staphylococcus. ) 

According to Stubke an abscess on the anterior surface of the liver some- 
times elevates Glisson’s capsule and becomes adherent to the diaphragm, the extent 
of the adhesion gradually extending until the abscess wall loses its connection with 
the liver and remains attached to the diaphragm, the convexity of the liver show- 
ing a depression corresponding to the position of the abscess. 


symptoms. Single and, occasionally, numerous small ab- 
scesses may produce no noticeable symptoms, or at most, a 
certain amount of wasting. In other cases suppurative hepatitis 
is a complication of another disease, and thus the symptoms to 
which it gives rise are completely obscured. It is only in rare 
cases that a moderately rapid process of abscess formation in 
the liver causes visible symptoms. In addition to disturbances 
of digestion, there may be persistent fever of no particular type, 
or there may be simply occasional elevations of temperature. 
An increase in the amount of indican in the urine is demon- 
strable. These symptoms are indicative of some internal sup- 
purative process; the more or less pronounced jaundice, and the 
presence of bile pigments in the urine point to suppurative hepa- 
titis (Smith). 

In the dog and ruminant enlargement of the area of hepatic 
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dullness has some diagnostic importance, as has also swelling 
in the hypochondriac region in the former. In all animals there 
is pain on pressure over the hepatic area. According to Mouil- 
leron and Chauffart, hepatic dulness can be discovered in the 
horse in some cases. In cattle there may be symptoms of trau- 
matic gastritis (indigestion, shallow respiration and groaning 
during motion). According to Griffault, the following symp- 
toms may be seen in the horse: Susceptibility to pressure over 
the hepatic area, pain during defecation, coughing and straining, 
marked fullness of the veins of the abdominal wall, edematous 
swellings and irregular temperature. The enlarged liver may be 
palpated on the right side behind the costal arch.- Albrecht ob- 
served coughing in the horse. 


In order to ascertain the position of the liver-abscess Griffault advises punc- 
ture in the 16th or 17th intercostal space close under the costal arch. The operation 
is not without danger as infection of the peritoneum is likely to occur if the abscess 
is superficially placed. 


Treatment. Internal treatment is utterly useless. If the 
diagnosis be sufficiently certain, surgical intervention may be 
attempted. 


Griffault operated as follows: An incision was made through the abdominal 
wall as far as the peritoneum, immediately below the costal arch on the right 
side. The peritoneum was then approached to Glisson’s capsule so that its inner 
surface was in contact with the abscess wall. The abscess cavity was drained and 
washed out and a bandage applied. In this way two animals were cured. 


Literature. Albrecht, W. f. Tk., 1898, 1. Biirgi, Chl. f. Bakt., XX XIX, 549; 
1906, XL, 79.—Griffault, Bull., 1904, 81, 402—Kitinnemann, A. f. Tk., 1903, XX1X, 
128.—Lisi, N. Ercol., 1907, 49.—Mouilleron & Chauffart, Rec., 1906, 25.—Schumann, 
Unters. iib. Abszesse in d. Leber. d. Kalbes. Diss. Leipzig, 1908 (Lit.). 


10. Nodular Necrosis of the Liver. Necrosis nodosa multiplex 
hepatis. 


Nodular necrosis of the liver is characterized by the pres- 
ence of tumor-like, dry nodules in the liver substance, which 
undergo a process of gradual softening from the periphery. 


Occurrence. The disease is of very frequent occurrence in 
cattle. Cases in the sheep are more rare, and in the horse, pig 
and dog quite exceptional. In the sheep it sometimes occurs as 
an enzootic (Berndt). 


Etiology. As shown by the investigations of McFadyean, 
Bang, Schiitz, Kitt and Meyer, the cause of the condition is the 
necrosis bacillus (Bang). 

In natural cases the liver becomes infected by way of the 
blood stream. In most cases the bacillus reaches the portal blood 
from the intestine. It is not essential that any lesion should be 
produced in the mucous membrane. In new-born calves infec- 
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tion may take place by way of the umbilical vein. In 15 cows 
examined by Berndt, either just before or just after calving, the 
bacillus could be found in the diseased uterus. In certain cases 
a connection can be established between the disease and the use 
of very dusty or mouldy food, or the stabling of the animals in 
dirty stables. 

Eisenmann found necrotic foci in the liver associated with chronic inflam- 
mation in some cases of swine erysipelas. Caseous foci are sometimes found in 


the liver of sheep and calves due to pseudo-tubercle bacilli. These foci bear consider- 
able resemblance to necrotic lesions in the process of softening. 


Pathogenesis. The necrosis bacillus is generally arrested 
in the smallest branches of the portal vein, or occasionally in 
the hepatic artery. Multiplication takes place there and the 
bacilli pass through the vessel wall and penetrate into the sur- 
rounding liver tissue. The center of the lesion gradually be- 
comes necrotic and the bacilli are to be found in the peripheral 
parts arranged in radiating bundles of filaments. An inflamma- 
tory reaction sets in around the necrotic area, produced in part 
by the products of tissue destruction and bacterial toxin and in 
part by the necrotic tissue acting as a foreign body (Mc- 
Fadyean). 


Anatomical Changes. The liver, which may be more or less 
enlarged, is either normal or slightly yellowish in color. The sur- 
face of the organ shows sharply defined rounded protuberances 
of a light brown or yellow color. These are of a firmer con- 
sistency than the surrounding tissue. The capsule of the liver 
covering the superficially placed nodules is thickened and cov- 
ered with a thick layer of fibrin. Some of the superficial nodules 
may be eroded and covered with a purulent liquid. There is 
often secondary sero-fibrinous peritonitis, which is most marked 
in the neighborhood of the liver. 

When the disease has been in existence for a long period 
the nodules comprise a dry necrotie center, a zone in which the 
inflammatory reaction has produced softening and an external 
capsule of fibrous tissue. Finally the central part becomes con- 
verted into a viscous yellow material resembling pus, and is 
surrounded by a fibrous capsule which may measure 3 mm. in 
thickness. 


In eases of chronic swine erysipelas Eisenmann found the liver reduced in 
size and beset with white or yellowish centers. 


Symptoms. According to Berndt the symptoms are inap- 
petence, high fever, weakness and painfulness of the liver. The 
animals move with difficulty, respiration is accelerated and 
shallow, pressure over the liver causes pain. After three days 
the animals become very weak and lie down continuously. Res- 
piration is very rapid and difficult, there is constipation fol- 
lowed by diarrhea, the abdomen is painful, the temperature 
falls, jaundice sets in and the animals soon die. Otto saw two 
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cases in which there were symptoms resembling those of par- 
turient paralysis after the disease had been in existence for 1 
to 1144 weeks. 

In cases where the number of lesions is small, or where sub- 
sequent processes are less rapid, the symptoms are not severe or 
there may be no evidence of any disturbance of health. 

In a stable enzootic of necrobacillosis (Necrobacillosis bovum epidemica) ob- 
served by Miessner & Bartels, the disease was manifested in the individual animals 
as a catarrhal pneumonia, enteritis and hepatitis, catarrhal inflammation of the 
udder with necrosis of the skin, panaritium and abortion. During the prodromal 
stage only diminished appetite, loss of condition, and cough were observed; but 
during the open stage of the disease there was high fever and the animals rapidly 
lost in strength. At the commencement of the enzootic only cases of bronchopneu- 
monia were seen; after four weeks digestive troubles were more apparent and after 


four more weeks cases of panaritium. The duration of the disease was several weeks. 
Recovery did not occur. 


Diagnosis. If no suppurative process can be discovered in 
any other part of the body and if the cow be in the last stages of 
pregnancy, or just calved, the symptoms already described (pain 
on pressure over the region of the liver, jaundice, and later evi- 
dence of peritonitis), justify a suspicion that the disease is in 
existence. It is, however, difficult to arrive at a certain diagnosis 


or to exclude the possibility of purulent or pseudotuberculous 
hepatitis. 


Treatment. Treatment has so far proved useless and the 
immediate slaughter of the animal is indicated. 

Literature. Berndt, A. f. Tk., 1895, XXI, 194; Pr. Vb., 1903, II, 35.—Hisen- 
mann, Monh., 1907, XVII, 97.—McFadyean, J. of comp. Path., 1891, 46.—Meyer, 
Unters, tb. d. multiple Nekrose d. Leber d. Rindes, Inaug. Diss. 1903 (Lit.).—Otto, 


S. B., 1899, 88.—Storch, Pr. Vb., 1903, 36.—Miessner & Bartels, A. f. Tk., 1911, 
XXXVII, 327 (Lit.). 


11. Chronic Interstitial Hepatitis. Hepatitis interstitialis 
diffusa chronica. 


(Cirrhosis hepatis.) 


This condition consists essentially in a proliferation of the 
interstitial tissue at the expense of the liver substance. In some 
cases the new fibrous tissue does not contract, either for a long 
time or at all, and atrophy of the liver substance is seen only at 
places (hepatitis indurativa hyperplastica). In other cases there 
is an early shrinkage of the connective tissue and a consequent 
reduction in size of the liver and destruction of liver parenchyma 
(cirrhosis atrophica hepatitis). 


Occurrence. In certain districts the disease is of frequent 
occurrence and not rarely there are outbreaks, causing great 
losses, since, sooner or later it has a fatal termination. Large 
numbers of cases are observed under certain conditions. Besides 
these, large numbers of cases are due to the migrations of ani- 
mal parasites, especially in pigs, sheep and oxen. Otherwise, 
the disease is sporadic in all animals. 
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The form of chronic hepatitis known as ‘‘Schweinsberg Disease’’ was first 
observed in Schweinsberg, Ohmtal. Since then it has been seen in some districts in 
Bavaria and the Rhine provinces. The disease varies in severity from year to 
year and attacks freshly imported horses more frequently than native ones. In 
South Africa the disease occurs among horses and cattle, both sporadically and as 
an epizootic (Robertson). In New Zealand it is known under the name ‘‘ Winton’s 
Disease’’ (Gilruth), in Nova Scotia as ‘‘ Pictou Cattle Disease’’ (Wyath-Johnston), 
and in South Dakota as ‘‘Bottom Disease’’ (Schréder, Smith). 


Etiology. There is no doubt that the long continued ad- 
ministration of poisonous materials produces primary chronic 
hepatitis. In this connection plants used for food eall for special 
consideration. These plants in swampy districts contain some 
poisonous material, the nature of which is not yet known. The 
socalled ‘‘Schweinsberg Disease’’ was seen only in horses that 
had grazed on lands which are often flooded, or that had received 
food grown on such land, while the farms on higher ground 
in the same district never had cases of the disease or suffered 
only to a slight extent. The plants grown in these districts 
contain some substance that is irritating to the liver tissue. 
Schlegel and Adelmann have recently shown that the disease 
may be no more than a generalized sclerostomiasis, and that the 
chronic inflammatory changes in the liver are produced by the 
migrations of the larve of sclerostomes. 

The idea that certain plants contain substances capable of 
causing chronic hepatitis does not agree with the experience ob- 
tained with regard to chronic lupinosis. However, the disease has 
been observed after long continued feeding with several plants 
of the Senecio group (S. Jacobea, S. latifolia, S. Burchelli) 
in New Zealand, North America and South America (Smith, 
Gilruth, Robertson, Wyath-Johnston, Schroder), and it has been 
set up experimentally in cattle and horses by Gilruth and Rob- 
ertson. Guittard has observed chronic hepatitis in geese fat- 
tened on maize. 


Gilruth fed two six-months-old calves cn six pounds of S. Jacobea daily. 
Both calves died at the end of four weeks. To the naked eye their livers appeared 
unaltered but under the microscope there could be detected a perivascular connective 
tissue, slight thickening of the capsule and commencing destruction of the liver 
cells. 

Rokertson experimented with calves, adult bovines and horses, and found that 
the administration of large quantities of S. Burchelli and latifolia caused gastro- 
enteritis and venous hyperemia of the liver in a few days, while small quantities 
fed over a period of weeks caused atrophic cirrhosis of the liver. 


Since chronic hepatitis is frequently met with in people 
addicted to alcohol, the idea suggests itself that aleohol may be 
the cause of the disease in animals, in as much as it is present 
in the swill tub. One must not lose sight of the effect of fer- 
mentation products that may be formed in this food during stor- 
age; and especially, as it has been shown by v. Baumgarten and 
-Hansemann to be impossible to produce chronic hepatitis in 
experimental animals by the systematic introduction of alcohol 
into their bodies, either by subcutaneous injection or by inges- 
tion. 
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In certain eases the disease is set up by chemical substances 
contained in rotten or mouldy food, or by certain digestive dis- 
orders of the alimentary canal itself. Of 350 pigs killed, be- 
longing to innkeepers and brewers, Tschauner found 13 af- 
fected, but out of 5,700 farm pigs killed at the same time, only 
3 were found similarly diseased. The former had been fed on 
the waste (potato peelings, etc.). Possibly the small percentage 
of aleohol present among the fermentation products played some 
part in the production of the disease. In a case described by 
Begeng the disease was causally connected with a chronic gas- 
tro-enteritis. Begeng agrees with Siegenbeck van Henkelom 
that hypertrophic cirrhosis of the liver is produced by toxic 
materials present in the intestine, which are conveyed to the 
liver by the portal blood and set up irritation, causing prolifera- - 
tion of the connective tissue. 


Krawkow was able to cause cirrhosis of the liver in experimental animals with 
broth made from putrid horse flesh. Boix had positive results with the sub- 
cutaneous inoculations of monobasic fatty acids which tend to be formed by ab- 
normal fermentative processes in the intestine. 


Disease viruses are probably common causes of chronic 
hepatitis. Joest produced a condition resembling the Schweins- 
berg disease, both clinically and as regards the lesions by long 
continued injections of the bacillus suisepticus. Pronounced ~ 
lesions of chronic hepatitis were observed by Eisenmann in sev- 
eral cases of swine erysipelas, and similar lesions may be 
sequels to infectious diseases (post-infectious chronic hepatitis). 


Dantschakowa produced chronic induration of the liver in rabbits by repeated 
subcutaneous inoculations of the staphylococcus pyogenes aureus at intervals of 
4 days in 7 to 15 weeks. This was followed by a localized small-celled infiltration 
and the development of a collagenic tissue in the center of the lesions and peripheral 
extension of the infiltration. 


Finally certain infectious diseases and poisons are capable 
of setting up chronic cirrhosis of the liver. 

The disease is very frequently seen as a secondary con- 
dition. It is caused principally by animal parasites (fluke, Cysti- 
cereus tenuicollis, and the larve of sclerostomes). The sheep 
and pig are affected chiefly, but it is also met with in calves, 
horses and rabbits. As already mentioned, Schlegel and Adel- 
mann look upon the Schweinsberg disease as a generalized 
sclerostomiasis (see page 573). The formation of fibrous tissue 
is due partly to the destruction of liver tissue and partly to 
toxic materials elaborated by the parasites themselves, particu- 
larly the fluke. 

Chronic hepatitis may be caused through chronic inflamma- 
tion of the walls of the bile ducts arresting the flow of bile, and 
by extension of the inflammatory process from the inter- and 
intra-lobular bile ducts to the interstitial tissue, the amount of 
connective tissue being increased. Engorgement with bile may 
lead to impairment of the nutrition of the epithelium of the bile 
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ducts, and this may be followed by a bacterial invasion and so 
cause a production of fibrous tissue in the surrounding liver 
tissue, or the tissue production may be due to the ill-effects of 
the biliary engorgement on the liver cells themselves. 

Purulent foci and tuberculous lesions may cause not only 
cirrhosis in their immediate neighborhood, but a diffuse lesion 
throughout the liver. 

Chronic venous congestion caused by certain diseases of the 
heart and lungs, or by pressure on the posterior vena cava, may 
cause not only dilatation of the hepatic vessels (nutmeg liver) 
and an atrophy of the liver cells, but also an increase in the 
amount of connective tissue. Chronic hepatitis may also be seen 
in cases of thrombosis of the portal vein, which may either be 
due to the derangement of the liver parenchyma or may be 
the result of the cirrhosis, which has some previous cause. 


Bleichréder considers that the chronic hepatitis seen in the human subject as 
a sequel to diseases of the blood originating in the portal area is produced in the 
following manner. The blood in the portal vein has poured into it an enormous 
number of lymphocytes from the spleen, these are deposited in the liver and lead 
to the production of new connective tissue. This process would explain the en- 
largement of the spleen which is suggestive of an infectious disease. The jaundice 
is due to extensive destruction of red blood corpuscles and must therefore be econ- 
sidered as a pleiochromic icterus. The socalled Banti’s disease of the human subject, 
the symptoms of which are anemia, enlargement of the spleen, ascites, increased 
_ urobilin-content of the urine and frequently cirrhosis of the liver, is also possibly 
brought about in this way. 


Pathogenesis. When cirrhosis of the liver is due to some 
irritant circulating in the portal blood, the process starts in the 
interlobular branches. There is a cellular infiltration followed 
by the formation of connective tissue. In this way the amount 
of connective tissue surrounding several lobules becomes in- 
ereased in amount. By the subsequent shrinking of this tissue 
the included lobules and the branches of the portal vein ramify- 
ing in the proliferating tissue are subjected to pressure. De- 
generation and sometimes necrosis and destruction of the liver 
tissue follows, partly owing to the constant pressure exerted by 
the contracting tissue and partly owing to the obstruction of the 
larger vessels. In the later stages the connective tissue pene- 
trates into the interior of the lobules. In cases in which the 
injury to the parenchyma or the irritation of the interstitial 
connective tissue are distributed very unequally, the develop- 
ment of the inflammation is also irregular and it leads to lobu- 
lated liver cirrhosis in which some portions of the liver are 
affected more seriously than the others (Lanzi). 

Irritants in the bile ducts lead to the production of the in- 
flammatory changes in their immediate neighborhood (cholan- 
gioitie cirrhosis). As shown by Jager’s extensive investigations 
regarding cirrhosis due to flukes (q. v.), the inflammatory pro- 
cess starts in the angle between adjacent lobules, either as a 
cholangioitis or as a cellular infiltration of the connective tissue. 
The process extends along the interlobular septa, following the 
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lymph stream, and finally attacks the peripheral parts of the 
lobules. Localized cirrhosis appears to be caused in this way. 
In some eases contraction of the connective tissue is delayed 
or does not occur at all, but even in these cases there is com- 
pression of the interlobular blood vessels. 

In Schweinsberg disease of the horse, the inflammation in- 
volves the liver parenchyma and especially the blood vessels, 
producing a perilobular hypertrophic cirrhosis (Mugler). Kitt 
formerly described the disease as a chronic parenchymatous 
hepatitis, with secondary formation of connective tissue. 

In chronic venous congestion of the liver, the formation of 
connective tissue commences around the hepatic and central 
veins and then extends to the interlobular spaces. 

If the contraction of the connective tissue involves a large 
number of capillaries and other vessels, the transverse area of 
the blood path is greatly diminished and there is consequently 
congestion in the portal area. Compression or obstruction of 
the bile ducts, especially in certain forms of cholangioitie cir- 
rhosis, leads to biliary congestion. The destruction of the liver 
cells affects not only the secretion of bile and the metabolism 
of the body, but may also induce symptoms of poisoning. In 
many cases new bile ducts are formed by a process of budding 
from preexisting ducts. 


Anatomical Changes. In cases where the connective tissue 
has contracted, the liver has a tough and, in the later stages, 
a leather-like consistency. When cut into the tissue grates 
under the knife. At the outset there may be no visible reduc- 
tion in the size of the organ and, in fact, it may be a little en- 
larged. In the later stages the reduction becomes more and 
more marked, until the liver may be only one half the normal 
weight. The surface appears irregular and granular. In some 
cases the surface is nodular. The serous covering may be thick- 
ened at places and the edges may be formed simply of a double 
fold of peritoneum. On the cut surface the compressed lobules 
stand out like small granules against the pale red or grayish- 
white connective tissue, which forms.a wide network around 
either groups of lobules or individual lobules. These granules 
appear of a faint or deep yellow color, with a tinge of green, on 
account of the fat and pigments contained in the liver cells. At 
a distance the whole organ looks yellow. 


According to Kitt the liver in cases of Schweinsberg disease is at first enlarged, 
its surface uneven and of a reddish-brown or gray color resembling porphyry or 
granite. With the development and shrinking of the connective tissue the condition 
known as ‘‘granular atrophy’’ is produced. 


In other forms of chronic interstitial hepatitis the liver 
appears enlarged. The outer surface and the cut surface ap- 
pear smooth, or at most somewhat granular and deep yel- 
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low or greenish-yellow in color (cirrhosis hypertrophica s. hy- 
perplastica). Livers so affected may weigh as much as 20 kilos 
in the horse and 20-25 kilos in the ox. Adam observed one 
case in an ox in which the liver weighed 15.0 kilos (Kitt). In 
the dog cirrhosis of the liver is frequently associated with fatty 
degeneration. 


In calves still another form of hepatitis is seen, characterized by a diffuse 
production of connective tissue and by degeneration of the parenchyma. In such 
cases the liver is tough and firm, yellowish-red or flesh-like in color and covered 
with whitish spots and streaks. There is acute swelling of the neighboring lym- 
phatic glands. 

Rauscher recognized the following types of chronic hepatitis: 

1. Diffuse induration, including the socalled ‘‘porphyry liver,’’ the enlarged, 
leaden colored livers seen in cases of distomatosis, and the nutmeg and cirrhotic 
livers seen in Schweinsberg disease. 


Fig. 81. Enlargement of the area of hepatic dulness in chronic hepatitis in the horse. 

The area enclosed by the line indicates the area of duiness, the white dots the costal 

arch, and the numbers indicate the position of the corresponding ribs. The liver in 
this case weighed 19.7 kilos. 


2. Nodular induration with irregularities of the surface as large as hens’ 
eggs (hobnail liver of the ox and lobulated liver of the pig). 

3. Granular atrophy, seen in the dog, ox and pig. 

4, Cicatrized liver, seen in cattle and sheep and due to the cicatrization of 
burrows in the liver tissue made by parasites (Cysticercus tenuicollis and distomes). 

5. Nodular fatty liver (dog), characterized by the formation of nodules as 
large as hazelnuts or larger, and fatty degeneration and jaundice of the liver, 


Evidence of congestion of the portal area and jaundice com- 
plete the list of lesions. In Schweinsberg disease, pronounced 
eatarrhal gastritis is a constant lesion. 


Symptoms. The onset of the disease is unnoticed as a rule 
and even in later stages the symptoms are frequently only 
those of an indefinite digestive disorder. Capricious appetite, 
gaping and vomiting (observed by Moens in the horse) indicate 
severe gastric catarrh. There may be either constipation or 
diarrhea. Horses show symptoms of colic after eating large 


quantities of coarse food (especially straw mixed with dung) 
Vol. 2—37 
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causing dilatation of the stomach (Imminger). In eases in ecat- 
tle, caused by plants of the genus Senecio, there is severe di- 
arrhea, tenesmus and often in consequence prolapse of the rec- 
tum. Horses show symptoms of ‘‘sleepy staggers.’’ Persis- 
tence of these symptoms causes the animal to lose condition. 
The mucous membranes appear pale and sometimes yellow. In 
Schweinsberg disease there may be early congestion of the mu- 
cous membranes. The skin is dry and its elasticity is dimin- 
ished. The coat is rough and there is progressive wasting. 
Animals lose their energy, tire easily and show signs of broken 
wind. 

The enlargement of the liver is only exceptionally sufficient 
to cause it to encroach upon the hypochondriac region. In the 


Fig. 82. Enlargement of the area of hepatic dulness in a cow due to chronic hepa- 
titis. A. Normal area. B. Enlarged area. The dotted line marks the position of 
the costal arch and the numbers indicate the corresponding ribs. The liver weighed 
14.6 kilos. 

horse, carnivora and swine, this encroachment may be bilateral 
but in the ox it is only on the right side and then only as far 
as the anterior part of the hollow of the flank. Similarly it is 
only very exceptionally that the enlargement is sufficient to 
allow of palpation of the organ per rectum. In these cases it 
ean be felt in the neighborhood of the last rib as a firm object 
lying against the abdominal wall and moving in concert with 
the respirations. Far more frequently in cattle the upper bor- 
der of the enlarged liver can be felt by pressing inwards with 
the fingers behind the last rib. In carnivora and emaciated 
swine the liver can be felt through the abdominal wall under 
both costal arches, in calves and small ruminants under the 
right costal arch only. The hepatic area is very susceptible to 
pressure, animals experiencing difficulty and exercising great 
care in turning. 


Symptoms. 579 


An increase in the area of hepatic dulness may be referred 
without any further delay in carnivora, ruminants and. swine, 
to a somewhat pronounced enlargement of the liver. The same 
holds good for the horse. In ecarnivora (Figs. 83 and 84) the 
enlargement extends downwards and backwards, usually reach- 


Fig. 83. Enlargement of the area of hepatic dulness in a dog due to chronic hepati: 

tis. H. The enlarged area extending to the navel in the forward direction, as far as 

the cardiac area (C). The costal arch is indicated by the dotted line. The dog was 
of medium size, but the liver weighed 3 kilos. 


ing the umbilical region. In ruminants (Fig. 82) it extends 
backwards and downwards to below the costal arch on the right 
side, or into the anterior portion of the hollow of the flank. In 
ruminants the normal area of dulness depends upon the qual- 
ity of food in the stomachs and intestines. In the horse (Fig. 


4 


sed 


Fig. 84. Enlargement of the area of hepatic dulness in a dog due to chronic hepati- 
tis. The right side shown in Fig. 83. 


81) in cases where the enlargement of the liver is considerable, 
there is an area of dulness immediately behind the edge of the 
lung on the right side from the tenth to seventeenth intercostal 
spaces. This may extend downwards to below the costal arch. 
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Under similar circumstances there is a smaller area on the left 
side below the edge of the lung from the eighth to the tenth 
intercostal spaces. 

Marked reduction in the size of the liver is sometimes in- 
dicated by a decrease in the size of the area of hepatic dulness. 
In these cases in the smaller animals the liver ean be felt from 
the costal arch only, the firm consistency and uneven surface 
ean, however, be appreciated. 

Fairly frequently, and especially in dogs, there is ascites 
which may persist without complications till death, or towards 
the end of the disease there may be edematous swelling of the 
abdominal wall and legs. 

Enlargement of the spleen can be diagnosed in carnivora 
and emaciated pigs by palpation of the abdomen. In the horse 
it may sometimes be discovered by rectal examination. 

In eattle, jaundice is frequently seen, and towards the end 
it is very severe. In other animals it usually sets in at a late 
stage and is not very pronounced even then. This is quite in 
accordance with the fact that the hyperplastic form of the dis- 
ease is the commonest in cattle. 

The specific gravity of the urine is higher, it is darker in 
color and contains less uric acid than normal; but in some 
eases albumin, sugar and urobilin are present. (In a liter of 
urine from a horse, Mouquet found 7.25 gm. of uric acid, 0.12 
gm. of albumen and-15.4 gm. of sugar. Urobilin was also 
present.) 

Towards the end of the disease, nervous symptoms make 
their appearance, the animals becoming dull and lethargic. In 
Schweinsberg disease and condition caused by plants of the 
order Senecio, these symptoms are sometimes very severe, and 
appear in the early stages. There is giddiness and unsteadi- 
ness of gait, the animals lean forward with their heads against 
the wall and attempt to go forwards, make gaping movements 
and seem dull and sleepy. The appearance is suggestive of 
staggers (Beichold, Imminger, Robertson). 

In eases of secondary cirrhosis of the liver the symptoms 
of the primary disease are present. 


Course. The disease lasts for several months- (usually 
from three to six months in the ease of Schweinsberg disease). 
The disease of the liver and the subsequent catarrh of the 
stomach and intestine cause a loss of condition, pronounced 
wasting and anemia. In the later stages there are often drop- 
sical swellings. Finally in the last stages there may be hemor- 
rhages in the mucous membranes, gums, skin, stomach or intes- 
tines. Exceptionally rupture of the liver or dilatation of the 
stomach (in the horse) may cause death unexpectedly, death 
usually occurring only after the animal has reached a state of 
utter exhaustion. 
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Diagnosis. In regions where cirrhosis of the liver occurs 
enzootically, the appearance of the peculiar digestive troubles 
permits the supposition that a chronic hepatitis exists; in its 
later course this can be recognized with certainty when persist- 
ent icterus, enlargement or increased consistency of the liver 
exist, or isolated ascites, enlargement of the spleen, and nervous 
manifestations. A sporadic cirrhosis of the liver can be recog- 
nized only if the local changes, which have been described, are 
present, and in such a case mistakes are by no means impossi- 
ble because other diseases of the liver may produce similar 
symptoms, more or less. If ascites exists, the exudate should 
be removed by puncture in order to facilitate a more exact 
examination of the liver after the abdominal walls are relaxed. 
The differentiation of hyperplastic and of atrophic cirrhosis is 
rarely possible with sufficient exactness. Aside from the change 
in form of the organ, and from the increased liver dullness, 
ascites with enlargement of the spleen suggests more the exist- 
ence of atrophy, while very evident jaundice speaks for the 
presence of hyperplastic cirrhosis. 

Large and firm nodes, associated with rapid and striking 
emaciation (cancer-cachexia) suggest primarily the presence of 
carcinoma of the liver, the diagnosis receiving support if a pri- 
mary carcinoma is found in other organs (mammary gland, 
intestine, pancreas, lung), or if metastatic tumors are discoy- 
ered in the lung.—In amyloid degeneration, the liver is enlarged 
uniformly, moderately firm but smooth, ascites is absent or at 
most exists with other hydremic symptoms; in a part of the 
cases diseases or injurious influences can be shown to have 
occurred, which are known to lead to amyloid degeneration.— 
Echinococcosis of the liver is characterized by comparatively 
large, elastic, tense or possibly fluctuating lumps which can be 
palpated in the enlarged liver; and by the fact that no severe 
digestive and nutritional disturbances need be present. In some 
eases exploratory puncture of the liver and the complement- 
fixation reaction may be of value——Peritonitis or ascites orig- 
inating independently of hepatic cirrhosis may give rise to a 
similar increase in circumference as a greatly enlarged cirrhotic 
liver; but they can be eliminated readily by establishing the 
horizontal borders of the dullness, and by the absence of en- 
largement of the liver—Leukemie or pseudoleukemic enlarge- 
ment of the organ is recognized by the other symptoms of 
leukemia or of pseudoleukemia (symmetrical enlargement of 
the lymph nodes, leukemic blood picture). 


Prognosis. The disease is inevitably fatal, but there may 
be temporary improvements. 


Treatment. In the first place the probable cause should be 
removed. The diet should receive careful attention, all sour 
grasses or irritating materials should be excluded, and a change 
of food should be given. Neutral salts may be tried, and the 
ascites may be combatted by the administration of diuretics and 
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by repeated tapping. Imminger advises intratracheal injec- 
tions of Lugol’s solution in cases in the horse; others have had 
no good results from this treatment. 
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12. Neoplasms of the Liver. Neoplasmata hepatis. 


Cancer of the Liver. Carcinoma hepatis. 


Occurrence. Cancer of the liver is rare in all the domes- 
tic animals but among them it is most frequently seen in the 
dog. 


Anatomical Changes. Primary cancer of the liver is usu- 
ally adeno-carcinomatous in type. Secondary cancer of the 
liver generally follows primary growths in the stomach and in- 
testines, in which cases the cancer cells appear columnar as a 
rule. The primary growths may also be situated in the peri- 
toneum, mammary gland, pancreas or lungs. The lesions in the 
liver may vary in size from a millet seed to a fist or even larg- 
er. They are either white or pale red in color. In many eases 
they can be enucleated. The superficially placed growths may 
show a slight central depression (Krebsdelle). The cut sur- 
face shows a sulphur- or butter-yellow network. The consis- 
tency varies from that of marrow to that of fibrous tissue. 
Lesions in the livers of cattle are frequently soft, and contain 
a semi-fluid pulplike material, and in color they scarcely differ 
from the normal liver tissue (Kitt). The portal lymphatic 
glands are almost always affected. In cases of primary hepatic 
cancer, there is usually only a single large tumor, but metastatic 
lesions are almost always numerous. The weight of the organ 
is Increased according to the number and size of the lestons. 
Chauvrat records a horse’s liver weighing 21.6 kilos; van 
Tricht, the liver of a cow weighing 22 kilos, and Wilhelmi, one 
weighing 51 kilos. 


Cases of cancer of the gall bladder have been observed (Gurlt, Bruckmiiller, 
Kitt, Johne). The gall bladder is enlarged and nodular, the wall is thick and 
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firm and the inner surface shows either pedunculated or sessile growths. which at 
places are ulcerated. 


Symptoms. Symptoms are first observed when the disease 
has made some progress. There is gradual wasting and ane- 
mia, the appetite is diminished, and in some cases there is 
vomiting. In a cow with carcinoma of the liver, Schlegel ob- 
served symptoms of pneumonia lasting two days and being asso- 
ciated with high fever, which occurred in consequence of numer- 
ous recent carcinomatous metastases in the lungs. In the dog 
there is striking atrophy of the muscular system, the muscles 
of mastication being chiefly affected. This gives the animal a 
peculiar facial expression (‘‘Krebsgesicht,’’? ‘‘Facies can- 
ceéreux’’ [Trasbot]). 

In ruminants and dogs an enlargement of the area of hep- 
atic dulness can sometimes be demonstrated, or in small ani- 
mals the enlarged liver may be felt below the costal arch. If 
small nodules can be discovered, the suspicion is at once aroused 
that the case may be one of cancer of the liver, especially 
if other lesions (such as carcinoma of the mammary gland) 
suggest that possibility. In some cases there is jaundice, and 
in others ascites and swelling of the spleen. 

With reference to differential diagnosis tuberculous swell- 
ings must be considered, which often give rise in dogs to very 
similar clinical findings as carcinoma of the liver; the tubercu- 
lin test may be negative in these cases. It is also necessary to 
eliminate enlargement of the lymph nodes of the liver, swell- 
ings in the pyloric region of the stomach, in the pancreas, 
mesentery or in the omentum; also an enlargement in the cir- 
cumference of the gall-bladder, and dilatation of the bile-ducts. 


Course. Several months may elapse after the appearance 
of the first symptoms, but finally the gradually increasing 
cachexia leads to complete exhaustion. 


Treatment. Spontaneous recovery never occurs and inter- 
nal treatment is useless. No very satisfactory results are to 
be expected of surgical interference. (Parascandolo removed 
a carcinoma from the liver of a sheep with good results.) 


Literature. Kasparek, T. Z., 1907, 470.—Markus, Beitr. z. path. Anat. der 
Leber etc. Diss. Bern, 1902 (Lit.)—Parascandolo, Clin. Vet., 1901, 598._Wil- 
helmi, Schw. A., 1903, XLV, 156. 


Other Neoplasms in the Liver. From a clinical point of view these 
have only a subordinate interest as they generally remain unobserved 
during the life of the animal and can only be distinguished from 
carcinomata when the primary growth is situated in some part of the 
body or in some organ that is more accessible to investigation. Sarco- 
ma of the liver most closely resembles carcinoma of that organ. Pri- 
mary sarcoma of the liver is extremely rare, but metastases from 
growths in the peritoneum, intestine or mesentery are observed some- 
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what more frequently. In these cases also, there is a gradually progres- 
sive cachexia, enlargement and sensitiveness of the liver, and in some 
instances jaundice and ascites. Cadéae records a case in which the 
neoplasm involved the wall of the portal vein in an ox and caused 
the animal’s death. In the liver of the horse melanomata and mela- 
notice sarcomata are not absolutely rare and these may be present in 
large numbers. 

Adenomata (Ad. simplex, fibrosum, Cholangiosum viride) are very 
rare and cause symptoms only when they become carcinomatous. 

Angiomata are of fairly common occurrence in the ox, but rarely 
cause any symptoms. The lesions are generally numerous. (Hem- 
angioma cavernosum or Telangiectasia capillaris.) Trasbot records 
a case in which a horse which had shown slight symptoms of colic 
a year previously, died from hemorrhage following rupture of an 
angioma, and Ball saw a similar case in a eat. 

Trasbot found two lipomata in the liver of a dog, one of which 
was as large as a child’s head, and Ratz has seen lipomata in the livers 
of birds. 

Villus-like outgrowths sometimes occur in the gall-bladder, es- 
pecially in cattle. These sometimes are simple papillomata and some- 
times have the structure of a villous cancer. In the latter case, sec- 
ondary cancer nodules may be present in the liver. 


Literature. Ball, J. Vét., 1904, 191.—Jager, A. f. Tk., 1907, XX XIII 71 
Markus, Beitr. z. path. Anatomie d. Leber. Diss. Bern, 1902. —Riihmekorf, Uber 
multiple dissem. Kapillarekt. d. Leber usw., Diss. Leipzig, 1907 (Lit.) _—Rupprecht, 
A. f. Tk., 1909, XXXV, 150.—Saake, D. Z. f. Tm., 1896, XXII, 142.—Trasbot, 
A. d’Alf., 1879, 241. 


Tuberculosis and Actinomycosis of the Liver. Tubercu- 
losis of the liver is common in cattle, pigs and birds, more rare 
in the dog, and is exceptional in the other domestic animals. 
It is usually secondary to disease of the peritoneum, intestine 
or mesenteric glands. Occasionally it is embolic and it is also 
primary in young animals that have been infected by way of 
the placenta. The liver contains at first only quite small le- 
sions and later ecaseous or caseo-purulent lesions of consider- 
able size. The material contained in the lesions sometimes re- 
sembles mortar. In some cases the lesions have the appearance 
of lympho-sarcomata, and very often there is a marked increase 
in the weight of the organ. In the dog, the lesions sometimes 
have a central depression, and thus to some extent resemble 
cancer growths. In sucking animals, it is more or less likely 
that the disease will only be recognized if, in addition to tuber- 
culous lesions in other organs, enlargement of the liver and a 
nodular condition of that organ can be discovered. 


The lesions of actinomycosis are similar except that they consist of 
a fibrous capsule enclosing a yellowish, soft, gelatinous tissue which is 
becoming purulent at places, and in which the actinomyces can be found 
by microscopic examination. 
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13. Animal Parasites of the Liver. 
(a) Kchinococci. 


Occurrence. In cattle and pigs echinococci are of very fre- 
quent occurrence but rare in solipeds and earnivora. The par- 
asite 1s also found in man and in turkeys. 


The distribution of echinococcosis is intimately related to the number of 
dogs and the frequency with which they are hosts of the tenia echinococcus. In 
Ireland and, according to Vidal, in Tunis also there is scarcely an adult ox or 
sheep that does not harbor echinococci. The disease is also widespread in 
Australia and India (70% of all bovines). In Europe, Mecklenburg appears to 
be affected most seriously. Madelung and Sahlmann found 25 to 50% of cattle, 
75% of sheep and 5 to 8% of pigs infested. Metelmann found echinococei in 
25% of cattle, 15% of sheep and 5% of pigs. 

According to the statistics of 52 German slaughter houses, drawn up by 
Peiper 11% of cattle, 10% of sheep and 6.5% of pigs were affected. In 1896-97 
at the Berlin abattoirs the livers of 1,156 cattle, 1,939 sheep and 5,398 pigs were 
seized out of a total number of 146,612 cattle, 395,769 sheep and 694,170 pigs 
(Ostertag). According to Liangrich the percentages of animals found to be in- 
fested at the abattoirs at Rostock were 36% cattle, 26.5% sheep and 5% pigs. 
In goats and horses the number was 1%. At Stettin, Olt found 7.1% of cattle, 25.8% 
of sheep and 7.3% of pigs affected. Schmidt calculates the annual loss in cattle 
to amount to $37,500. At Budapest during the period 1899-1903 out of 511,031 
cattle killed (including 20,000 buffaloes) there were 7,622 cases or 1.4%; 3,755 
cases were found among 90,883 sheep (4.1%), and 5,105 out of 474,401 pigs or 
1.1%. At Prague the percentage of affected cattle amounted to 23.2% and of 
sheep 5.5% (Prettner). In Russia the incidence of the parasite varies from 
0.1 to 80% in cattle, 0.01 to 60% in sheep, from 0.01 to 70% in pigs and from 0.005 
to 40% in horses. ; 

Lichtenfeld’s investigations regarding the distribution of the parasite in 
the various organs are very interesting. These showed that the lunes were affected 
in cattle in 69.3% of cases, the liver in 27%, the spleen 2.2%, heart 0.75% and 
kidneys in 0.75%. In the sheep the figures were: lungs 52.2%, liver 44.9%, 
spleen 2.9%. In the pig the figures were: lungs 18.8%, liver 73.1%, spleen 
2.95%, and heart and kidneys in 2.25%. In 1.3% of cases there were parasites 
in the subperitoneal tissue. In the horse the lungs were involved in 5.5%, and the 
liver in 94.5% of cases. It was also shown that in pigs under two years old the 
proportion between the number of cases in which the lungs were affected and 
those in which the liver was affected is 12.8:82. In adult animals the proportion 
was 39.3:46.4. 

Echinococcus disease is comparatively frequent in man. In the central parts 
of Europe 1 case is seen in 130 postmortems. Echinococcus multilocularis is prac- 
tically confined to places where cattle are principally affected (Tyrol, Inntal and 
the Memmingen district in Bavaria), whereas E. polymorphus is seen in those places 
where sheep are the principal hosts (Iceland, Australia, Mecklenburg, Pomerania, 
Dalmatia, Argentine). 


Etiology. Echinococci develop from the embryos of the 
tenia echinococcus (Siebold) which inhabits the intestine of 
the dog. These embryos are liberated from ingested eggs in 
the stomach and pass out of the intestine into the portal circu- 
lation. The vehicles of infection are food or water contam- 
inated with the feces of dogs or with proglottides: or tape- 
worm eggs contained in these. 


Evolution of Echinococci. The oncosphere of the echinococcus- 
taenia, which has been carried in the circulation, changes, in the organs 
that are suitable for its further development, into a very small cyst 
(hydatis) which gradually becomes larger; its wall consists of two 
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layers, the outer, thicker chitinous layer having a characteristic lamel- 
late structure, while the inner germinal or parenchyma layer, is 
much thinner, of cellular structure and of correspondingly granular ap- 
pearance. Such a cyst is surrounded by an organic skin formed by 
the organ of the host (host-capsule) which consists in fertile echinococci, 
almost entirely of fibrous connective tissue, but in sterile echinococei 
of young connective tissue cells within and outside of these, of round 
cells; further of fibrous connective tissue; it contains varying num- 
bers of eosinophile leucocytes and, in sterile cysts, giant cells (Gasse). 
The fluid of the cyst is clear as water or slightly yellowish; its specific 
gravity is 1007 to 1015 and it contains a large amount of succinic acid. 
Within the cyst the germinal layer forms small brood-capsules, by bud- 
ding, which consist of a fine membrane, imitating the structure of the 
germinal layer, and enclosing 3-10 scolices; they can separate from the 
cyst and then swim free in the content of the echinococcus. Even the 
single scolices may become free through opening of the brood-capsules. 
The budding of the germinal layer also leads to the development of mi- 
nute daughter-cysts similar in structure to the original cyst which has 
now become the mother-cyst, consisting of lamellated cuticula and germi- 
nal layer. The daughter-cysts grow toward the lumen of the mother-cyst, 
finally falling into its liquid contents and enlarging in it, where they 
also form brood-capsules. It even happens that ‘‘granddaughter-cysts’’ 
develop. The echinococcus which forms these endogenous daughter-cysts, 
is called Echinococcus endogenus (s. hydatidosus). In the EH. exogenus 
s. granulosus the daughter-cysts grow toward the periphery of the 
mother-cyst (exogenous daughter- and granddaughter-eysts), they cause 
a bulging of its surface and finally part from it, although they remain 
in touch with the mother-cyst, the whole giving rise to a grape-like 
formation. 

In contrast to this process in the HK. fertilis, no brood-capsules form 
in the E. sterilis (Acephalocysta), although the hydatid may attain a 
considerable size and form daughter- and granddaughter-cysts. Litchen- 
feld found a larger number of fertile cysts in pigs under two years old 
than in older animals, and he also found that the proportion existing 
between fertile and sterile cysts was in cattle 24:76; in pigs 80:20; in 
sheep 92.5:7.5 and in horses 38.9 :61.1. 


According to the investigations of Bobroff, v. Alexinsky, Dévé and Ponomaroff, 
a shorter evolution of the echinococcus may take place, if a fertile cyst bursts and 
liberates scolices, brood-capsules or fertile daughter-cysts which are then carried 
with the lymph stream into other portions of the affected organs, or with the blood- 
stream into other organs where they may form emboli. The fertile echinococcus 
eysts then develop directly from these scolices cas have been transported in this 
manner (Echinococcus secundarius). 


The development of echinococci is very slow. According to Leuckart small 
foci measuring 0.25 to 0.835 mm. in diameter and enclosed in thin fibrous eap- 
sules are found one month after infection. After two months they measure about 
2.5 mm, and are already converted into small cysts. Towards the end of the 
fifth month the cysts are about the size of hazelnuts, the two layers of the wall 
are well differentiated and the development of the scolices and daughter-cysts has 
begun. 


The Echinococcus alveolaris s. multilocularis always grows through 
the exogenous formation of cysts which extend preferably into the pre- 
formed hollow spaces of the biliary passages, of the blood- and lymph 
vessels, and grow at their expense to not more than pea-size. According 
to Ostertag, Mueller, Mangold and Posselt this form of the echinococcus 
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corresponds to a particular species of taenia, the Taenia echinococcus 
alevolaris, but this is doubted by Klemm and Linstow. Neveu-Lemaire 
claims that the E. multilocularis should be separated from the true E. 
alveolaris as he considers the former merely as a peculiar form of the 
E. polymorphus with exogenous cyst-development. 

The death of the echinococei with subsequent inspissation, caseation 
and calcification, or with suppuration of the contents may occur in any 
stage of the evolution ; according to Mehlhose it is due to a purulent, 
fibrinous or productive inflammation of the organic covering, under the 
influence of bacteria which have been transported, with the oncospheres, 
from the intestines of the intermediary host. 


Pathogenesis. The immigration of the brood takes place 
through the walls of stomach and small intestine in such a man- 
ner that the covering of the ingested tenia eggs is dissolved, 
the oncospheres are liberated and then pierce the mucous mem- 
brane with the aid of their hooks; they enter the branches of 
the portal vein and are carried into the liver with the portal 
circulation, being arrested partly in the capillaries. The smaller 
oncospheres pass through the capillaries of the portal system, 
get into the right heart and into the pulmonary circulation and 
are arrested there in greater part. Some of the oncospheres 
can pass even the pulmonary capillaries and be carried into 
different organs with the blood of the greater circulation. After 
having localized in an organ, the oncospheres develop into 
echinococcus cysts in the manner described above. 

In contrast to their frequency, the echinococci only rarely 
cause disturbances in health, even if their number is consider- 
able. Only after an excessive invasion, and if only isolated 
small islands of normal liver parenchyma remain, acholia occurs 
associated with digestive troubles, in which the greatly enlarged 
liver impedes the motions of the diaphragm, and possibly inter- 
feres with the functions of the abdominal organs, especially the 
stomach and intestine. Echinococci near the entrance of the por- 
tal artery may produce compression of this artery (Lucas), if 
they are near the dorsal border of the liver, they can cause 
compression of the esophagus (Weber). 


On being absorbed into the circulation the specific albumin of the hydatid fiuid 
gives rise to the formation of specific antibodies in the body of the host, which can 
be demonstrated serologically, and may also perhaps produce anaphylaxis; if then 
greater amounts of echinococeus fiuid are absorbed accidentally, as after bursting 
of a eyst during operation or during exploratory incision, an anaphylactic shock may 
be produced in the shape of hydatid-poisoniny (Pfeiler). This may in part account 
for the many contradictory findings concerning the toxicity of the echinococeus fiuid 
in which Mourzon and Schlagdenhaufen, for instance, claim to have found a toxal- 
bumin, while it was shown to be non-toxic in Joest’s animal experiments. The toxie 
action which the hydatid fiuid may show occasionally, may also be due to a latent 
infection with different bacteria (Gherardini), staphylococci, streptococci, bacterium 
coli, micrococcus tetragenus, sarcina lutea, proteus bacilli, bipolar and diphtheria-like 
rods haying been found im it (Griglio, Mehlhose). 


Anatomical Changes. The liver is enlarged in proportion 
to the size and number of the cysts present in it, and in the 
OX may weigh as much as 158 pounds (Ringk). In the pig, in- 
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fested livers are sometimes of enormous size (110 pounds, Gé- 
rard). The surface shows rounded prominences of various sizes, 
and there may be a considerable distortion of the organ. Ifa 
eyst be cut into, there is a prompt escape of a clear, yellowish 
serous liquid and a rounded cavity is exposed. The interior of 
the connective tissue capsule is lined by an elastic membrane 
which is easily detached and torn, and tends to roll up. This is 
the true cyst wall and bears on its surface small whitish promi- 
nences, the brood capsules, and it may also contain several 
daughter cysts and granddaughter cysts. The liver tissue in 
the immediate neighborhood is very pale in color, and if nu- 
merous cysts are present, develops fine but tough strands of 
connective tissue. In dead cysts there is either a soft and 
pulpy or a ecaseous mass in which shreds of the cyst wall can 
be found, and sometimes chitin-hooks. This result and the ab- 
sence of young tubercles in the surrounding tissue and in the 
lymph nodes of the liver differentiate these foci from caseated 
tuberculous foci. In ease of suppuration of the echinococcus, 
portions of the laminated cyst wall, and sometimes hooks are 
found in the content of the abscess. 

The Echinococcus alveolaris forms more tumorlike masses 
than the E. polymorphus, the surface of the former being 
beset with cysts.’ On cross section, these bear considerable re- 
semblance to alveolar or colloid cancers and have the struc- 
ture already described. Formerly such lesions were consid- 
ered as cancers. Their true nature was first discovered by 
Virchow in 1855. 


Similar cysts are found in the lungs and more rarely in 
other organs. 


Symptoms. In cattle digestive disturbances, lasting for 
weeks or months, have been observed in some cases: capricious 
appetite, inactivity of rumination, constipation, frequent tym- 
panitis, ete. Exceptionally jaundice and wasting and the gen- 
eral symptoms of ill-health have been seen. The area of dul- 
ness may be greatly increased and may extend backwards to 
the last rib and in the downward direction to the lower third 
of the abdomen (see fig. 82, page 578). Palpation of this re- 
gion may cause symptoms ‘of pain. The enlargement of the 
liver may be so great that the right half of the abdomen and 
right flank are rendered prominent. By manipulation of the 
right side of the abdominal wall, and by rectal examination, 
one can, in cases where the enlargement of the liver is exces- 
sive, feel the thickened and rounded edge of the liver and the 
elastic nature of the prominences can be appreciated (Labarreére, 
Landler). Respiration is usually shallow and accelerated. 
Weinberg and Vieillard found that echinococcosis ean generally 
be diagnosed by the fixation of complement method. 

The symptoms in the sheep are similar to those described. 
The disease can only be distinguished from the similar con- 
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dition caused by flukes if the unevenness of the surface of the 
liver can be felt through the abdominal wall. 


In pigs Lucas also saw pronounced ascites in cases of heavy infes- 
tation. The animals were quite unable to get onto their hind feet 
and dragged them behind them. In spite of a good appetite, there was 
marked wasting. In a case recorded by Schmidt, there was evidence 
of jaundice, while in one published by ‘Friedrich there was enormous 
distension of the abdomen without any ascites. 


Diagnosis. The diagnosis is based upon the palpation of 
elastic, tense or fluctuating, smooth and spherical swellings in 
the greatly enlarged liver, the absence of fever and the fact 
that the nutritional disturbances are slight in proportion to the 
liver enlargement. Under certain circumstances it may be ad- 
visable to attempt an exploratory puncture of the palpable 
swellings, in order to demonstrate shreds of membrane, scolices 
or hooks in the fluid. In man, symptoms of poisoning have been 
observed frequently after exploratory puncture, especially gen- 
eral debility, dyspnea, collapse, eclamptiform convulsions, in- 
crease or reduction of the body temperature, papular eruptions 
and arthralgia, which probably oceurred because of a partial 
absorption of the echinococcus fluid. 

In the more frequent cases in which the liver is enlarged 
only slightly, echinococcosis may probably be determined elin- 
ically only by means of the complement-fixation test. Weinberg 
& Vieillard, Putzu and others found this method to be very re- 
liable although not absolutely certain (according to Falcoianu 
it is positive in 60%). They used as antigen the clear sterile 
echinococcus fluid which had been withdrawn from slaughtered 
animals and which is best extracted with ether, the fluid itself 
being only slightly active especially in animals ( Falcoianu). On 
the other hand, no decisive diagnostic importance can be attrib- 
uted to the precipitin test (Pfeiler). Ascoli’s meiostagmin re- 
action also gave positive results (Silva). 


Treatment and Prophylaxis. No satisfactory method of 
treating echinococcosis is known. Since the disease is set up 
by the ingestion of the eggs of the Tenia echinococcus, animals 
should be prevented from eating food or drinking water that 
are soiled with the feces of dogs. As this is generally imprac- 
ticable care must be taken that all organs of animals slaugh- 
tered that contain echinococci are destroyed and not, as so 
o..en happens, given to the dogs. 


Literature. Feuereissen, D. t. W., 1908, 110.—Friedrich, B. t. W., 1906, 17. 
—Criglio, Clin. Vet., 1906, 409,—Joest, 7 £ Infkr., 1907, I, 10. —Labarrére, Rev. 
Vez., 1887, 619.—Landler, A. L., 1907, 207.—Lichtenfeld, Chl. f. Bakt., 1904, 
XXXVI, 546, 651; XXXVI, 64 ‘(Lit.) “Lucas, Z. £. Fihyg., 1907, XVII, 267.— 
Martin, Rev. Vét., 1907, 668, 734, 800 (Lit.).—Ostertag, D. Z. f. Tm., 1891, XVI, 
172; Fleischbeschau, 1904, 464.—Pécard, Bull., 1906, 591.—Posselt, Miinch. me Wis 
1906, 537, 605 (Lit.) —Putzu, Chl. f. Bakt., 1910, LIV (Orig.), 77.—Schmidt, 
Z. f. Fihyg., 1907, XVII, 270.—Vidal, Rev. Vét., 1905, 240.—Faleoianu, Arh. V&t., 
1912, 1—Gasse, Cbl. f. Bakt., 1910, LV (Orig. 3) (Lit.).—Mehlhose, Chl. f. Bakt., 
1909, LIT (Orig.) 45 _—Pfeiler, Die Serodiagnostik d. Echinokokkenkrkh., Zt. £ 
Infkr., 1912, XI, 70 (Lit.) —Silva, T. Z., 1912, 416. 
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(b) Distomatosis. Fluke Disease. 
(Liver rot.) 


The disease is caused by the Distomum hepaticum and D. 
lanceolatum. It is an acute or chronic inflammation of the liver 
and bile ducts, more commonly the latter. In the chronic form 
it leads to serious loss of condition. 


Historical. The earliest records of the disease are those of Schaper 
von Gabucinus in 1547, and of Gemma a few years later. The term, 
‘‘Leberegel’’ (fluke) was first used in 1676 by Frommann. Valuable 
clinical and pathological studies of the disease were made by Schaffer 
(1764), Goeze (1782), Chabert (1879), and Bilhuber (1791). The life- 
history of the parasite was elucidated by Mehlis (1831), v. Nordmann 
(1832), Eschericht (1841), Steenstrup (1842), and especially by 
Leuckart (1876), who determined the metagenesis of the fluke. Among 
veterinary surgeons the names of Gerlach (1854), Delafond (1854), 
Davaine (1860), Friedberger (1878), Ziindel (1880), Thomas (1881), 


and Ziirn (1882), are closely connected with the study of distomatosis. 


Interesting investigations were made by Schaper (1889), and Lutz 
(1892), regarding natural infection, and also by Schaper in connection 
with the pathogenesis, symptomatology and pathological anatomy of 
the disease. 


Occurrence. The Distomum hepaticum is found in marshy 
places everywhere, whereas the distribution of the D. lanceola- 
tum appears to be more restricted, the parasite being far more 
common in southern Europe than in northern. The geograph- 
ical distribution of the D. hepaticum exactly coincides with that 
of Limnzeus minutus, which is practically the exclusive inter- 
mediate host of the parasite (Leuckart). After wet summers 
the disease is very widespread and causes very heavy losses. 
The severe form of the disease rarely occurs among adult eat- 
tle, although they may harbor the parasite in their livers. It 
is principally among calves that. serious losses occur. Exten- 
sive outbreaks of the disease sometimes occur among goats 
(Romer). Swine, buffaloes (Hungary and East Indies), cam- 
els, wild ruminants, hares and exceptionally horses, asses, dogs, 
eats and rabbits are infested. Liver rot occurs very rarely in 
man. In isolated cases, more or less developed or even mature 
specimens of D. hepaticum have been found in newborn calves, 
one to three days old, in which the biliary passages were alterc-! 
only slightly (de Jong, Buechli, Waldmann), also in suckire 
lambs and even in a fetus (Bilhuber, Bloch, Frommann, 
Schlegel). 


In 1873 a third of the sheep, which were valued at more than $200,000, 
died in Alsace-Lorraine. In England the annual loss is computed at a million 
sheep. Great losses were caused by fluke in Hungary and especially Upper Hun- 
gary in 1889. On two farms practically the entire flocks were wiped out. The 
disease was also very prevalent during the years 1893-1897. According to Popow 
in certain districts of Poland in 1891 from 50 to 90% of the sheep died. The 
liver fluke is not known in Iceland (Krabbe). 
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In 1876 the disease caused losses up to 40% of the cattle in Slavonia. The 
disease is frequent in Asia, in America and in Australia. 

In 1883-84 36% of all the cattle, 7% of the calves and 1%% of the pigs 
killed at the Berlin abattoirs were found to be affected. At Budapest during 
the period 1889-1903 the percentages of affected animals were: 4.9% of cattle, 
39.5% of sheep and 25% of goats. In 1902-03, 474,401 pigs were slaughtered 
and of these 1.2% were seriously infested. At Okayama (Japan) Saito found 
Be Pepe hepaticum in 16% of cattle but the lesions were confined to the 
ile ducts. 


Etiology. The disease is caused by two varieties of dis- 
tomes belonging to the Trematodes family of the Platyhelmin- 
thes. These two parasites are called Distomum hepaticum 
(Fasciola hepatica) and D. lanceolatum (F. lanceolata, Dicro- 
ceelium lanceolatum). In some regions other distomas are re- 
sponsible for the affection. Both parasites are leaf-shaped, 
elongated and unprovided with appendages. The body is 
broader towards the middle part and there are two suckers at 
the anterior end. 


Distomum hepaticum measures from 20 to 30 mm. in length by 3 to 13 mm. 
in width, and is covered with minute spines that point backwards. At the anterior 
extremity there is a conical process which carries at its apex the oral sucker. 
On the under surface, about 3 mm. behind this, there is a second and larger sucker. 
The eggs (fig. 86) are brown or greenish-yellow, oval, and provided at one pole 
with a small cap. This cap may be rendered visible either by exerting pressure 
on the eggs or by the addition of potassium hydrate solution. The eggs measure 
130 to 145 m» in length and 70 to 90 mw in width. 

The Distomum lanceolatum is only 4 to 9 mm. in length and 2.5 mm. broad. 
It is slender and lancet-shaped. The eggs which are brownish in color are also pro- 
vided with a polar cap (fig. 85) and measure 37 to 40 u in length. 

Further, Fasciola magna has been found in North America in various cervides, 
also in sheep, goats, horses and cattle; it differs from the common liver-fluke in 
-that the latter is larger and its eggs have larger dimensions; similarly the more 
slender F. gigantea which is found in Africa in buffaloes, cattle, sheep and goats, 
also in giraffes and zebras. F. aegyptica was found in Egypt in cattle, buffaloes, 
sheep and goats; F. angusta in cattle in Senegal (Neveu-Lemaire). 


be 

Life-cycle of the Distomum Hepaticum. According to Weinland, 
Leuckart, and Thomas, the life-cycle of the parasite is as follows: The 
eges of the mature flukes are passed out with the feces of the host 
into the outer world. Provided segmentation has taken place, an em- 
bryo develops under suitable conditions of temperature (at least ten 
to twelve C.) and moisture in about three to six weeks. The em- 
bryo escapes by raising the polar cap. It is elongated in shape and its 
surface covering is composed of polyhedral cells and thickly covered with 
cilia. These larve (miracidium) are very actively motile in water. By 
means of a movable spine at their anterior end they bore their way into 
the body of certain fresh-water snails. The snails usually selected are 
Limneus minutus or truncatulus, and more rarely L. pereger; in Amer- 
ica, the L. humilis, L. Oahuensis and L. viator. During the summer 
months they become converted into sporocysts within two weeks. Each 
germ-cell gives rise to five to eight rediw, and each redia to fifteen to 
twenty cercarize. The cercarie pass out of the oral opening of the redie, 
and then leave the body of the snail. The cerearia has a flat oval body 
measuring 280 » in length, and 230 p» in breadth. It is also provided 
with a caudal appendage twice that length. Two suckers and a bifid 
intestine can already be distinguished. After swimming for a time in 
the water the cercarise work their way up grass-stalks and there secrete 
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a sticky, mucoid substance which serves both to encapsule them and to 
cement them to the grass. In this condition the cysts measure about twe 
to three mm. If such cysts be ingested by certain 

animals the parasites make their way up the bile- 

ducts and there become sexually mature, according Fig. 86. 

to Leuckart in three weeks, and according to Thomas 
in five to six. weeks. As a rule a proportion of the 
mature parasites die. The majority, after laying 
eggs, pass down the bile-ducts and not rarely ac- 
cumulate in the gall-bladder. They then pass into 
the intestine, where they promptly 
die and are digested. Only a few 
are passed into the outer world in a 
healthy condition (Schaper). The 
eggs are passed into the intestine with 
the bile, and are eventually expelled 
from the host. 

According to Gerlach, the period 
spent by the distomes in the liver is 
from nine to twelve months. On the 
other hand, Leuckart and Friedberger 
hold that the parasites commence to 
migrate within three to four weeks after infection or immediately after 
they have become sexually mature. Schaper expressed the view that, 
like infection, migration of the parasites may take place during any part 
of the year. 


Fig. 85. Egg of Distomum lanceola- 
tum. 


Fig. 86. Egg of Distomum hepaticum. 


The Limneus minutus-or trunecatulus is a small snail measuring about 1% em. 
in length and provided with a brown, spiral shell. It occurs especially on marshy 
ground, in ditches and also in slow-flowing brooks. In the autumn it enters the 
water, preferably in a ditch with a clay bottom, and passes the winter there. 


The life-cycle of the D. lanceolatum is in all probability similar 
but it is not yet known definitely. According to Piana, the pear-shaped 
larve penetrate the snail known as Helix carthusiana, and there develop 
into cercarize. Leuckart believes that the escape of the embryos into 
the outer world is not spontaneous, but occurs in the intestine of a 
special intermediate host. According to Neveu-Lemaire, the further 
development into rediae and cercariae occurs in Planorbis marginatus | 
or complanatus. 


Resistance of the Parasite. The eggs remain capable of germinating from 
one year to another but do not resist drying or putrefaction. The larve, accord- 
ing to Friedberger, are not killed by night frosts, and the encapsuled cercarie 
retain their power of development for weeks or even months (Leuckart). Salt 
solutions are very poisonous to the larve and cerearie (Ercolani and Perroncito). 
A 29% solution is fatal in 5 minutes and a 1% solution in 20 to 35 minutes. 
Railliet, Moussu and Henry found that slaked limc was even more poisonous, 
killing the miracidie in a solution of only 0.5 per cent. 


Infection. As a rule infection results from the ingestion 
of green food carrying encysted cerearie. This is especially 
likely to happen on moist and marshy land, and on land that is 
frequently flooded. Contaminated water must also be responsi- 
ble in many eases. According to Lutz, the latter method is the 
common one in the Sandwich Islands. The cerearie becoming 
detached from water-plants in shallow streams collect at places 
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where the water is shallow, and are then taken up by the cattle 
when drinking. As some cercarize tend to become encysted in 
the bodies of grass snails, infection may take place through the 
ingestion at pasture of plants bearing them. Spinola succeeded 
in infecting healthy sheep by feeding them with grass snails. 
Railliet, Moussu & Henry had the same experience with a lamb. 

Housed animals may be infected, infection generally taking 
place through cercaria-infected green food, and sometimes 
through food from marshy land which has not been stored very 
long. 

The very infrequent finding of well developed liver flukes in newborn 
animals and fetuses permits the inference that intrauterine infection is possible, 
even though this is apparently contradicted by the considerable size of the cer- 
carie. Buechli & Jong assume that the infection takes place in the ordinary 
manner, by the mouth, in these cases also, and that the full development of the 
fluke requires only a few days. The conditions in the Netherlands are said to 
be particularly favorable for the infection in the ordinary manner of calves which 
have not yet sucked. 

“The disease is introduced into districts previously free, 
either by diseased domestic animals or by wild ruminants and 
hares. 

Infection generally takes place in the summer or autumn, 
conditions then being favorable. According to Friedberger and 
Schaper, the infection may occur at any time of the year but, 
for reasons easily understood, infection is less severe in win- 
ter. Infection may occur during winter through the ingestion 
of food cut fairly fresh, or in ‘‘open’’ weather when the ani- 
mals can go to pasture. 

The degree of infection depends in the first place upon 
the extent to which the pasture, food and water are contam- 
inated. 

In this connection the dampness of the ground is of chief 
importance. The most severe infection occurs in places where 
the climate is damp or the rainfall copious, and the temperature 
comparatively high. Infection is also severe on flood land and 
during wet seasons. The period during which dangerous land 
is used as pasture, must also be taken into consideration. The 
longer the land is used the greater the number of flukes in- 
gested. A stay of a few hours only, or even Jess than an hour, 
has in some instances led to serious outbreaks of the disease. 
In most cases repeated infection of the same animals is ob- 
served. 


Susceptibility. Sheep and wild ruminants are the most 
susceptible, the ox is a little less so and the goat a little less 
than the ox. Swine, solipeds, and carnivora on the other hand 
rarely become diseased in spite of being invaded by the parasite. 
Young adult animals are more susceptible or their powers of 
resistance are less. 


The wide distribution of the disease among sheep convinced Railliet that the 
cereariz are to be found principally on the lower blades of grass which the sheep 
Vol. 2—38 
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eat, whereas cattle get only the upper ones. According to Humble and Lush sheep 
with short lower jaws (parrot-mouthed) escape infection because they can only 
bite the tips of the leaves. 


Pathogenesis. All the available evidence shows that the 
parasites, in migrating from the duodenum into the bile ducts, 
move by elongating their anterior end and fixing the oral and 
ventral sucker alternately. They spread rapidly through the 
liver until they reach the smallest bile ducts, where they are 
either arrested or may pass back again. 


According to Gerlach, May and Spinola, the parasites gain access to the liver 
‘by penetration of the capsule after having passed out of the intestine through the 
wall. Luchs, also Railliet, Moussu and Henry, believe that the invasion of the 
liver is by way of the portal vein. 


The flukes that have penetrated into the smallest ducts, 
burst through these at numbers of places, and passing into the 
liver tissue cause destruction of large areas of it and may con- 
sequently be frequentiy found under the serous membrane, or 
they may, by perforation of this, pass into the peritoneal cavity. 
As a result of the mechanical irritation, due particularly to 
the spiny covering of the parasites, and to the destruction of 
the liver tissue, an acute inflammatory condition is set up 
in both the bile ducts and the liver tissue. ‘here may 
also be hemorrhages. Under certain conditions abscesses are 
produced in various parts of the liver. Schaper found strep- 
tocoeei and staphylococci in such abscesses. Flukes may pass 
into the portal or hepatic veins and in the latter case they may 
be carried to the right side of the heart and thence to the lungs 
or even to peripheral parts of the body. 

The majority of distomes that have penetrated into the 
liver tissue probably die or they may make their way back into 
the bile ducts, where they may become mature with those that 
have remained there. A chronic inflammation associated with 
the production of fibrous tissue is set up in the walls of the bile 
ducts. At a later stage this inflammation spreads to the inter- 
lobular connective tissue and results in cirrhosis of the liver. 
The destruction of liver tissue following the migrations of 
parasites also plays some part in the production of cirrhosis. 
The toxic products of the metabolism of the parasites not only 
cause irritation of the walls of the bile ducts, but also act upon 
the liver tissue after absorption into the lymph stream. 
Bacteria must also be taken into consideration in the produc- 
tion of cholangitis. These may either be carried out of the 
intestine by the flukes or they may be circulating in the blood 
and, reaching the liver, find conditions suitable for multiplica- 
tion in the diseased walls of the bile ducts. 

Jiiger’s investigations have shown that the absorption of the toxic material 
produced by the fluke is followed by a cellular infiltration in the angles between 
adjacent lobules. This in its turn is followed by a production of connective tissue 


and an extension of the process along the interlobular septa. As shown by Schaper 
an active proliferation takes place in the bile ducts by a process of budding. 
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The diffuse lesions of the liver tissue, the toxic metabolism 
products of the flukes and the bacterial infection cause disturb- 
ances of nutrition and of the process of blood formation. The 
susceptibility of animals affected with liver rot to specific in- 
fectious diseases may be increased (see hemorrhagic septice- 
mia in Vol. I). 


Carré and Bigoteau quite wrongly affirm that the symptoms of hydremia 
in cases of distomatosis are due to an intoxication brought. about by the multipli- 
cation in some part of the body of the bacillus of pseudo-tuberculosis of Preisz and 
Guinard. 


Anatomical Changes. If the invasion is extensive the liver 
shows evidence of an acute inflammation (Hepatitis acuta trau- 
matica distomatosa). The liver is enlarged, hyperemic, its 
serous membrane is studded with small hemorrhages, and may 
be covered with a thin fibrinous deposit. The capsule shows here 
and there small, round, sharply-defined openings through which 
a dirty red liquid exudes on pressure, and sometimes the an- 
terior extremity of a fluke may appear. These openings lead 
into irregular cavities in the liver tissue which contain blood, 
liver débris and numbers of young flukes embedded in a pulpy 
mass. If the liver be cut into, similar cavities are found in 
other parts. The large bile ducts are dilated and contain large 
quantities of muco-sanguinous bile and flukes in varying num- 
bers. Exceptionally parasites escape into the peritoneum and 
set up a severe peritonitis, or there may be severe hemorrhage 
from the punctures caused by their escape. 


In the livers of cattle and sheep, which weighed as much as 42 pounds, 
Schlegel found necrotic passages, caused by boring, which were filled with distoma- 
brood; on the serous membranes of liver, spleen and lungs he found granular 
or fibrous, irregularly speck-like or worm-like deposits which were twisted, streaky, 
as long as half a finger, and which had yellow necrotic spots. In the parenchyma 
of the liver he found necrotic foci, up to hazelnut size, of a bloody brown-red 
or gray-yellow to greenish color, these contained living or dead distomas in 
various stages of development. Similar passages, which usually were bored in 
an oblique direction from the mucous to the serous membrane, were found in the 
wall of the small bowel, in that of the forestomachs, the mesentery and in the 
omentum; the greatly enlarged mediastinal, portal and bronchomediastinal lymph 
nodes contained foci up to pea size, yellowish green, caseous, or bright red; 
they contained distomas. Schlegel concludes that the frequent parasitic green 
nodules in the mesenteric and pulmonary lymph nodes are produced most frequently 
by strayed distomas and not by pentastoma larve. 

According to v. Ratz, the nodules which are found in the liver of horses, 
millet-seed to hazelnut size,\and calcified, are sometimes due to eggs of liver 
flukes (Olt found the remnants of young echinococci in such nodules, Mazzantini 
found embryos of filaria). Morot found distomas in tubercle-like nodules of the 
peritoneum, Joest in abscess-like nodules of the spermatic cord in a bull, and Cocu 
in the coagulated blood on the valves of the right heart. 


In less severe cases of chronic distomatosis the liver may 
appear healthy from the outside, but if palpated, hard cords 
can be felt. On section these are found to be dilated bile ducts 
with thickened and rigid walls. Pressure causes dirty, yellow- 
ish-brown bile to exude, containing flukes in variable numbers. 
Similarly altered ducts can sometimes be seen through the cap- 
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sule, especially on the posterior surface, as white firm nodu- 
lated cords. 

In more severe cases the liver becomes enlarged as a result 
of the chronic interstitial inflammation which appears later, 
and its. consistency is at the same time firmer. The large bile 
ducts appear greatly dilated, their walls thickened and hard, 
and their inner surface is usually roughened by a deposition of 
salts (calcium phosphate and a little magnesium phosphate). 
In the lumen of the ducts greenish-brown, viscous bile and large 
numbers of flukes in various stages of development are found. 
In a single liver there may be 1,000 flukes or more. At a later 
stage there is shrinking of the liver, the organ becomes tough 
and the bile ducts appear as dilated tubes with calcified and 
thickened walls. Marked glandular proliferation of the mu- 
cous membrane of the bile ducts is almost always present 
(Schaper). As a result of repeated invasions various stages 
of the disease are often discoverable in a liver. 

In severe cases there is psa, ascites as well as general 
wasting and anemia. 


If D. lanceolatum be present in very large numbers (they may 
number many thousands [Friedberger]), migration of the parasites 
may be followed by exactly similar symptoms, but as a rule the process 
is limited to the bile-ducts and the chronic lesions produced are not so 
Severe as those described above. 


Symptoms. Unless the parasites are very numerous there 
are no functional disturbances, and a moderate invasion may 
cause no loss of condition. This has been shown over and over 
again in slaughter houses. 

In acute cases, the period elapsing between infection and 
the appearance of symptoms is seventeen to twenty-one days. 
In chronic cases one to two months may elapse (Gerlach, Zurn, 
and others). The conditions for the development of the dis- 
tomas being most favorable in summer and fall, the outbreaks 
of distomatosis, in acute cases, take place during the months 
of summer and fall, the ordinary chronic cases occur in the fall 
and winter months. The first symptoms of the disease can ap- 
pear also in other seasons, in accordance with the fact that the 
invasion is possible at other periods. 

In the majority of cases, sheep show no symptoms for a 
month or two after infection, and the first symptoms seen are 
slight fever, dulness, weakness and anorexia. Careful exam- 
ination will show that the hepatic region is painful on pressure 
and that the area of dulness is increased. The posterior border 
may extend beyond the costal arch and can be palpated (Spin- 
ola). Anemia due to a reduction in the hemoglobin content 
and in the number of blood corpuscles may be demonstrated at 
an early stage and even in slight cases (Schaper). 

In chronic cases, usually about the end of the autumn, 
there is edema. Simultaneously with the gradual paling of 
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the mucous membranes there is edematous swelling of the con- 
junctiva which forms a prominent ring around the cornea, and 
causes swelling of the eyelid. Doughy swellings make their 
appearance along the trachea, under the brisket, and on the 
abdominal wall. By this time the dulness and weakness are 
pronounced, the appetite is suppressed, rumination slow, the 
wool dry and brittle and easily pulled out, and it even comes 
out spontaneously at places thus making the fleece ragged. 
Large numbers of fluke eggs can be found with the microscope 
in the feces. By this time there is evidence of hydrothorax 
and ascites. 

About the third month of infection, generally at the begin- 
ning of winter, the wasting becomes more and more pro- 
nounced and the edema and ascites are more evident. The 
edema of the tracheal region decreases during the night and 
reappears when the animals are at pasture during the day, 
while the edema of other parts tends to decrease a little during 
movement and to reappear with rest. In addition to edema- 
tous swelling, Mergel observed abscesses on the neck and be- 
low the flank which he believed were due to flukes. 

Coincident with the increasing emaciation, symptoms of 
anemia and cachexia become more and more prominent. In 
some cases there is diarrhea, the feces containing large num- 
bers of eggs. The milk becomes watery and less nourishing, so 
that the lambs are poorly developed and may even die. Some- 
times there is fever. Finally, the animals die from complete 
exhaustion. During the whole period of illness there is no 
jaundice or, at the most, very slight evidence of it. 

More robust and particularly older animals recover grad- 
ually, especially after a moderate invasion, about the end of 
the winter or in the early part of the spring. The edematous 
swellings disappear, the appetite returns, and finally there is 
apparent complete recovery. The tissue lesions in the liver 
cannot be repaired and must eventually exercise a prejudicial 
effect upon the nourishment of the animal. 

In goats the symptoms are very similar to those seen in 
sheep and diseased animals often abort, or their progeny are 
very weakly. 

Cattle, buffaloes and camels present similar symptoms, but 
on account of their greater power of resistance the disease is 
as a rule, less severe. In these animals, edematous swellings 
along the course of the trachea and in the dewlap are more 
rarely seen, but there may be digestive disorders such as an- 
orexia, diarrhea, and tympanites and, in severe cases, anemia 
and emaciation. A larger proportion of animals recover, and 
the disease may remain latent, although the infestation may be 
severe (Wiegel). In exceptional cases, and especially among 
young animals, death is due to utter exhaustion. According to 
Vaelzen and Pease, many buffaloes are slaughtered in the Hast 
Indies on account of distomatosis. 
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Very ,oceasionally, the disease runs the same course in 
solipeds (ass) as in ruminants, wasting, anemia, dropsy, and 
in some cases jaundice being observed (Prietsch). 

In rabbits there is rapid wasting, hydrothorax, and as- 
cites and, in occasional cases, swelling and jaundice of the mu- 
cous membranes (Braun). 


Course. Acute cases in which sheep die in seven to nine 
days after the onset of symptoms from acute hepatitis, are 
only rarely encountered (Bonvicini). In some cases, death is 
quite sudden, possibly owing to embolism of young flukes in the 
vessels of the brain (Gerlach) or to hemorrhage into the peri- 
toneum following perforation of the capsule of the liver. With 
such exceptions the disease tends to become chronic. The 
course of the disease is divided by Gerlach and Zundel into four 
stages. (1) The stage of traumatic hepatitis which begins soon 
after infection, lasts four to thirteen weeks, and is character- 
ized by slight symptoms of fever, digestive disorders, and en- 
largement and sensitiveness of the liver. (2) The stage of 
chlorosis. This sets in in the autumn, lasts six to twelve weeks, 
and is characterized by symptoms of anemia. (3) The stage 
of wasting as a rule sets in about four months after infection 
during the winter months. In this stage emaciation and drop- 
sy are pronounced and deaths are frequent. (4) The migra- 
tion of the flukes occurs in the spring, about May or June (Ger- 
lach). During this stage, symptoms disappear and there may 
be temporary or permanent improvement. The investigations 
of Friedberger and Schaper have shown that this division into 
stages is applicable to a certain extent in cases where there are 
extensive outbreaks because there are a number of animals se- 
verely and simultaneously affected. Such outbreaks generally 
occur in the summer and autumn. 

In most eases the stages cannot be marked off from each 
other and the series of symptoms described above cannot be 
followed out. The eggs of the parasites may be passed out and 
the parasites themselves migrate at any time. There is great 
variation in the duration of the disease. In some cases where 
the infestation is severe, it may last only three months, and in 
another case it may extend to a year or more. 


Diagnosis. Obvious symptoms are seen in advanced cases 
only, and more or less closely resemble those due to other 
causes (tapeworms, gastric strongyles, etc.). The edematous 
infiltration cannot be considered as characteristic of liver rot. 
As a rule, no difficulty is experienced in practice, in arriving ° 
at a diagnosis when there is a dead animal available for ex- 
amination. During life a certain diagnosis can be based upon 
the discovery of the eggs of flukes in the feces. It must be re- 
membered that in the early stages of the disease there may be 
no eggs in the feces and in such cases, enlargement and sensi- 
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tiveness of the liver should arouse suspicion as to the existence 
of liver rot. This suspicion may be supported by a history in- 
dicating the likelihood of infection. Weinberg found the com- 
plement-fixation test of use, in which he employed a filtered ex- 
tract of liver fluke in physiological salt solution. 


Microscopic examination of the feces can be carried out by diluting and 
sedimenting the feces, or better still by repeated washing and filtering through a 
gauze filter until the yellow color disappears (Lutz). The number of eggs in the 
feces is very variable, depending probably upon the quantity of bile passing out 
of the liver. According to Perroncito one finds an average of 10 eggs in each 
preparation if 800 flukes are present, and Brusaferro puts the figure at 1 to 13 
if 100 flukes are present. In severe cases, however, there may be as many as 30. 
The feces of six young bovine animals badly affected with distomatosis were sys- 
tematically examined by Hutyra & Marek, adopting Lutz’s method, and only 
isolated eggs could be discovered. 

The eggs of the D. lanceolatum are found far more rarely, so that examina- 
tions may be negative although there may be large numbers of the parasites in the 
liver. 


Prognosis. If the symptoms are pronounced, prognosis is 
unfavorable. The symptoms may abate from time to time, but 
there is scarcely ever.a complete recovery. Young and weakly 
animals are generally affected more seriously than older and 
more robust ones, and cattle survive infection better than 
sheep. 


Treatment. None of the remedies proposed for use against 
distomatosis has yet been found effective. Only Railliet, 
Moussu & Henry recently reported curative results in some 
sheep affected with liver fluke, after the employment of ex- 
tractum filicis, which was administered at intervals of 24 hours 
in four successive doses of 5 gm., by mouth. After being elimi- 
nated in the liver, the drug appears to kill only Distomum hepat- 
icum and to exert a curative action only in the initial stage of 
the disease. In six personal observations by the authors, of dis- 
tomatosis of the liver in cattle, the remedy had no effect (40-50 
gm. per dose on four to five successive days); after the ani- 
mals had been killed, the distomas were found living in the bile 
ducts. The following remedies have been tried: Benzine (sheep, 
5-6 gm., cattle 60-120 gm. for four to six days); naphthalin 
(sheep 0.7-1.0 gm. twice daily for one week); oil of turpentine 
(sheep in tablespoon doses), carbon disulphide (given as in 
gastrophiliasis in horses). 

Particular attention is to be paid to the maintenance of the 
strength of the patients, by feeding with good hay, grain food, 
bran, oil-cakes ete.; well nourished and vigorous animals with- 
stand the disease more often. 


Prophylaxis. The simplest and best known prophylactic 
measure among farmers is the avoidance of moist, low-lying 
land, especially for young animals. If this be impracticable 
suitable land not being available, or on account of wet weather, 
sheep should be given seven to eight grammes of salt 
(daily) mixed with hay before they are turned out, and if pos- 
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sible, their drinking water should contain salt in the proportion 
of one-half per cent. Trasbot states that pine shoots mixed 
with bran are useful, and Cadéac advises leaves. Further it 
appears to be advisable to give the animals plenty of room so 
that they may not be forced to eat the lower parts of the grass 
(see page 593). It has been advised to sprinkle the fields with 
salt and lime(?). } 
The brood of distomas can be destroyed by draining 
swampy pastures, also, according to Railliet, Moussu & Henry, 
by fertilizing the dangerous pastures and grass-plots in spring 
and summer with 600 to 800 pounds of lime water per acre. 
The limewater kills the distoma-brood effectively and is also 
appropriate for destroying the limnei. French veterinarians 
believe it to be effective to scatter sulphate of iron over the 
pastures (250 to 400 pounds per acre). For the purpose of pre- 
venting reinfection of the pastures, Schaper recommends, keep- 
ing affected herd in stables or enclosures on solid, dry ground; 
their manure should be used only to fertilize dry plowed fields. 
It does not seem to be advisable or reliable to mix lime or sul- 
phate of iron into the manure of the sick animals. Prophylaxis 
is promoted particularly by destroying the livers of slaughtered 
animals, which contain distomas; the livers may be fed to dogs 
after they are boiled; otherwise the eggs of the distomas are 
scattered with the feces in a condition capable of development. 
It is further of importance to collect and destroy the limnei. 


Literature. Albanese, Rev. Gén., 1908, XI, 147 (Rey.).—Braun, Kanin- 
chenkrkh., 1907, 67.—Cadéac, Rev. Vét., 1885, 10.—Carré & Bigoteau, Rev. Gén., 
1908, XI, 433.—Friedberger, D. Z. f. Tm., 1878, IV, 145.—Gerlach, Ger. Tierheilk., 
1872, 487. Jager, A. f. Tk., 1906, XXXII, 410.—Leuckart, Parasiten d. Menschen, 
1879, 3-5 Lief., 1-5, 34.—Lutz, Chl. f. Bakt., 1893, XIII, 320.—Pfeiler, Z. f. Fleisch- 
hyg., 1907, XVII, 174.—Prietsch, 8. B., 1906, 64.—Schaper, D. Z. f. Tm., 1890, 
XVI, 1 (Lit.).—Thomas, The Vet., 1883, 180, 469.—v. Velzen, Vet. Jhb., 1890, 91. 
—Wedernikow, A. f. Vet.-Wiss., 1893, 143.—Wolffhtgel, Z. f. Infkr., 1907, II, 546. 
—Ziindel, La distomatose, 1880.—Ziirn, Tier. Parasiten, 1882, 207.—Joest, Dresdn. 
Ber., 1909, 192.—Neveu-Lemaire, Parasitol. Paris, 1912.—Railliet, Moussu & Henry, 
Rec., 1911, 232, 283; C. R., 1913, CLVI, 95.—Ravenna, Clin. vét., 1910, 409.—Sam- 
son, Ree:, 1911, 159.—Schlegel, Z..f. Tm., 191], XV, 2385. XVI, 312. 


Other Distomes in the Liver. Opisthorchis felineus (Distomum 
felineum) occurs occasionally in the livers of dogs and eats; the infection 
is probably brought about through the mediation of certain fish in 
which the embryo develops; the eggs are provided with a polar cap; 
at the opposite pole they carry a small protuberance; their length is 
26-30 ». In the case of a massive infection, the biliary passages are 
dilated and chronic hepatitis develops. Opisthorchis novorea (D. con- 
junctum) was found, by Lewis, in cysts and pus foci in the livers of 
dogs in India. Metorchis truncatus (Amphistomum truncatum) occurs 
in the livers of cats and dogs. Metorchis albidus (Distomum albidum) 
lives in the livers of cats, rarely in dogs. Clonorchis (Opisthorchis) 
sinensis is parasitic in the livers of dogs and eats; its eggs resemble 
those of the Opisthorchis. Amphistomum explanatum, which belongs 
to the family of Amphistomides of the Trematodes, may cause massive 
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infection in cattle and buffaloes in Cochin-China, and then gives rise 
to dilatation of the biliary passages associated with a whitish yellow 
discoloration of the liver. 


Literature. Braun, Chl. f. Bakt., 1893, «XIV, 465.—v. Ratz, Z. f. Flhyg., 
1900, X, 141.—Stiles & Hassal, The Insp. of Meats, 1898.—Zwaardemaker, V. A., 
1890, XCC, 197.—v. Ratz, K6zl., 1911, 1X, 122.—Neveu-Lemaire, Parasitol., Paris, 
1912. 


(c) Cysticercosis of the Liver. 
(Hepatitis cysticercosa.) 


Cysticercosis of the liver is an acute or chronic hepatitis 
eaused by the Cysticereus tenuicollis or C. pisiformis with sec- 
ondary peritonitis. 


Occurrence. Cysticercosis of the liver is seen principally 
in lambs, young pigs and rabbits or hares. It was also seen in 
a doe, in calves (Falk) and in the cow (Piitz). In the first men- 
tioned species it usually occurs as a local disease and causes 
heavy losses (Kuehnau, Brusaferro, Avéradére, Moussu, Duer- 
beck, Seiler). Almost without exception animals between the 
ages of a few weeks to several months are affected. 


Etiology. In cattle and pigs the disease is caused by the 
Cysticercus tenuicollis, which is the cystic stage of the Tenia 
marginata which inhabits the intestine of the dog (see page 
504). In rabbits and hares the cause is the Cysticercus pisi- 
formis, the cystic stage of the Tenia serrata also an inhabitant 
of the intestine of the dog (see page 504). 

Infection occurs naturally through the ingestion of feces 
of dogs harboring these parasites. The proglottides or the con- 
tained eggs are rarely dropped directly into feeding- or drink- 
ing-troughs. As a rule, the feces are dropped about on the 
ground or in the neighborhood of drinking places and thus con- 
taminate the food or water. Pigs may ingest them while root- 
ing. 

Susceptibility. It cannot be determined whether there is 
any difference of susceptibility among animals that harbor the 
Cysticercus tenuicollis. The varying incidence of the disease 
in the different species may be due to differences of surround- 
ings. Age has some influence upon the susceptibility, since 
young animals are attacked more frequently and more severely. 
The fact that animals are affected at the age of a few weeks, 
shows that within that time the opportunity offers of ingesting 
the eggs of tapeworms. Young pigs may also ingest the eggs 
while rooting. 


Pathogenesis. The embryos of the Tenia marginata and 
T. serrata are liberated from the eggs by the acid stomach 
contents, and reaching the intestine bore through the wall and 
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enter the portal veins by which they are carried to the branches 
of the portal vein in the liver. They have been found there 
four hours after the ingestion of the eggs (Hoffmann). Some 
embryos may pass through the eapillaries into the hepatic 
veins, and thus be carried to the lungs or other organs. After 
their arrest in the blood vessels they bore their way out, and 
penetrating the liver tissue, make their way to the surface leav- 
ing tracks behind them. Finally, some of them perforate the cap- 
sule of the liver and reaching the peritoneal cavity develop 
further in the omentum, mesentery, or peritoneum. Those that 
remain under the capsule of the liver also undergo processes 
of development. The same thing happens to the embryo ar- 
rested in the vessels of the lungs. 

A severe invasion causes a condition similar to that pro- 
duced by a heavy infestation with flukes (see page 594). There 
is an acute hepatitis often associated with hemorrhage and a 
localized or wide-spread peritonitis. The rupture of large ves- 
sels may cause fatal hemorrhage. If the animals survive, the 
acute hepatitis is followed by an interstitial inflammation, 
causing cirrhosis. In some cases the embryos in the lungs set 
up broncho-pneumonia and even pleurisy. 


Anatomical Changes. In the acute stage the liver is more 
or less enlarged, although there may be no enlargement in some 
eases. Its serous membrane is dull and may be covered with a> 
hoar-like fibrinous layer. In many cases the surface of the 
organ appears nodular and the apex of each nodule shows a 
minute opening. ‘The liver itself has a speckled, mosaic-like 
appearance (mosaic liver or trout liver) on account of the va- 
riation of color of the lobules. Some of these are black or 
blackish-red and others are pale red or grayish-brown. The 
darkly colored lobules are enlarged. The consistency of the 
organ is soft, and the tissue is easily broken down. Close ex- 
amination sometimes shows within the dark-colored lobules 
yellow points or transparent acephalic cysts measuring three 
to four mm. in length, by one to two mm. broad. In the later 
stages there can be seen burrows in the liver tissue which at 
first were filled with blood and afterwards become yellowish- 
gray in color as a result of degeneration of the injured tissue, 
and the outpouring of an exudate. These burrows are some- 
times sinous and sometimes wider at one end. 

Microscopic examination reveals the presence of cysticerci in the little pools 
of blood and cellular infiltration in the neighborhood and in the interlobular con- 


nective tissue, especially at the angles of the lobules. Finally there is compression 
and partial degeneration of the liver tissue. ) 


Not rarely there is acute peritonitis or there may be liquid 
blood in the peritoneum. In this blood may be seen numbers 
of very minute pale-colored bodies (young cysticerci). 

In chronic cases there is more or less chronic interstitial 
hepatitis and shrinkage of the new connective tissue. 


Diagnosis. Treatment and Prophylaxis. 603 


Symptoms. The symptoms of acute cysticerecosis of the 
liver set in a few days after infection. This has been proved 
by the feeding experiments of Ktichenmeister, Leisering, 
Leuckart, Baillet and Railliet. A kid infected experimentally 
by Railliet became seriously ill nine days later. In young pigs 
the course of the disease is sometimes very acute, animals drop- 
ping dead without apparent cause. In other cases the symp- 
toms are depression, staggering gait, and marked dullness. 
Death may be sudden. 

As a rule the evolution of the disease is more gradual. 
Dullness, great weakness, inappetence, and thirst may be ob- 
served, and in the later stages acute peritonitis with fever, dis- 
tension of the abdomen and sensitiveness of the abdominal wall. 
Jn such eases there is rapid emaciation. Death may occur with- 
in a few days or the animals may live for some weeks until 
there is marked anemia and debility. 


Chronic Cysticercosis. This is the form of the disease 
usually seen in the rabbit, but it occurs also in other species of 
animals. The symptoms are chronic digestive disorders which 
cause some loss of condition. 


Diagnosis. The specific nature of the disease is best shown 
by the demonstration of young cysticerci in liquid withdrawn 
from the peritoneum. As a rule a diagnosis is only possible post 
mortem, although a strong suspicion as to the nature of the 
disease may be raised if there are a number of young animals 
showing the symptoms described, and especially if the sur- 
rounding circumstances are favorable to infection. In very 
recent cases or when there are no burrows in the liver, tissue 
diagnosis may be attended with difficulty even at the autopsy, 
especially if no microscopic examinations are made. In such 
cases other forms of acute hepatitis and other infectious dis- 
eases (Swine erysipelas, hemorrhagic septicemia) have to be 
excluded. Acute distomatosis is more easy to diagnose be- 
cause of the presence of young distomes which measure at 
least one to three mm., either in the burrows in the liver tissue 
or in the peritoneum. Weinberg found the complement-fixation 
test to be reliable for diagnosis. 


Prognosis. Prognosis depends entirely upon the severity of 
the infestation, but in acute cases it is unfavorable. Avéradeére 
records a mortality of 38 per cent in an outbreak among lambs. 
Chronic cases are fatal far more rarely, especially in adult 
animals, and as a rule there are no symptoms in these cases. 


Treatment and Prophylaxis. Treatment must depend upon 
the nature of the case. As a prophylactic measure all dogs in 
the neighborhood of the animals and especially sheep dogs, 
should undergo a course of treatment for tapeworms two or 


604 Other Animal Parasites Found in the Liver. 


three times a year or, if possible, should be kept quite away 
from the animals. 


Literature. Avéradére, Rev. Vét., 1898, 333.—Brusaferro, Clin. Vet., 1893, 
214.—Diirbeck, Monh., 1899, X, 32 (Lit.)—Engel, W. f. Tk., 1878, 165.—Falk, 
Z. f. Flhyg., 1898, VIII, 93.—Hoefnagel & Reeser, D. t. W., 1905, 444 (Rev.).— 
Hofmann, B. t. W., 1901, 537.—Kleinpaul, B. t. W., 1907, 131.—Moussu, Rec., 
1902, 657—Neumann, Mal. parasitaires, 1892, 484.—Putz, Z. f. pr. Vet.-Wiss., 1876, 
169.—Railliet, Zool. méd., 1895, 229.—Seiler, A. f. Tk., 1903, XXX, 339 (Lit.); 
D. t. W., 1907, 436. 


Other Animal Parasites Found in the Liver. The following para- 
sites are sometimes clinically important as occurring in the liver: 

1. The larvee of sclerostomes. These reach the liver by way of 
the portal blood and make burrows in the liver tissue in a similar man- 
ner to cysticerci (Colucci, Mégnin, Schlegel). Schlegel repeatedly saw 
eases of chronic hepatitis which clinically resembled Schweinsberg 
disease, (see page 574), in which the liver was enlarged two to three 
times, and showed small nodules varying in size up to a pin’s head, 
especially close under the capsule. In these cases there were also 
narrow tortuous burrows in the liver tissue of a red or reddish yellow 
color. The contents of the nodules and burrows were either caseous or 
calcified, but the larve of sclerostomes could be demonstrated. 

2. Kustrongylus gigas. This parasite was found by Lissizin in 
the liver of a dog which had had convulsions for three days. 

3. Linguatula denticulata (Pentastomum denticulatum) was 
found in large numbers in the liver of a goat that had shown symp- 
toms of debility for along time. The same parasite was found in the 
liver of an otherwise apparently healthy ox. The capsule of the liver 
showed large numbers of openings measuring about 3 mm., and leading 
into cavities each of which contained a larval linguatula. Similar cay- 
ities were visible in the deeper layers of the liver. 

4. Occasionally ascarides (Ascaris megalocephala, A. suilla) wan- 
der out of the intestine into the large bile-ducts in the horse and pig 
and may cause symptoms of colic or epileptiform seizures (Roll, Ort- 
mann). In eats the embryos of the Ollulanus tricuspis which normal- 
ly inhabits the stomach are sometimes found in the liver. 

5. Protozoal Hepatitis of the Pigeon (Caseous hepatitis of the 
pigeon). Young pigeons sometimes die suddenly as a result of multiple 
caseous lesions in the liver without having shown any symptoms. In 
such cases the liver is enlarged and contains large numbers of grayish- 
yellow dry caseous foci. The foci vary in size from a millet seed to a 
hazelnut and are irregularly rounded in shape. Sero-fibrinous peritonitis 
is also present. The disease was first described by Rivolta in 1878 and 
later by Jowett (1907). Both authors found protozoa in the liver lesions: 
provided with one or two flagella. This parasite was named the Cerco- 
monas hepatis by Rivolta. In 1910 two cases were studied carefully by 
v. Ratz who found that. the parasites were provided with three flagella 
and came to the conclusion that the parasite was the Trichomonas co- 
lumbe which usually inhabits the intestine or respiratory organs of the 
pigeon. Under some circumstances which are not known they make 
their way out of the intestine and penetrate the liver, there sitting up! 
nodular necrotie lesions. 

He believes that the parasite found by Rivolta and Jowett was the 
Trichomonas (v. Ratz, Kozl., 1910, VIII, 184). 

Martin & Daille found, in fatty livers of geese, cavities, up to 
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walnut-size and similar to echinococci; they contained a wine-yellow, 
syrupy, gelatinous substance which soon acquired the appearance of 
pus, when exposed to the air, and contained numerous blastomyeetes, 
- 6-31 pw in size, consisting of membrane and granular protoplasm, and 
frequently in the process of budding. They suggest the name of 
Cryptococcus anseris for them. 

_ Literature. Gerlach, Hann. Jhb., 1869.—Lungwitz, Z. f. Flhyg., 1893, ITI, 


218.—Martin & Daille, Rev. vét., 1912, 129——Moussu, Ree., 1910, 153.—v. Ratz, Vet., 
1890, 269; 1892, 305 (Lit.) ; Kozl, 1910, VIII, 184.—Schlegel, B. t. W., 1907, 53. 


(d) Coccidiosis of the Liver. Coccidiosis hepatis. 


Coccidiosis of the liver is an enzootic disease among rab- 
bits, affecting the liver and the bile ducts and is caused by the 
Coccidium oviforme. 


Etiology. The Coccidium oviforme Leuckart (Himeria 
Stiedae) has a double outer membrane with one pole slightly 
flattened and measuring 30 to 50 » in iength, and 14 to 28 » in 
breadth. (For the development of coccidia, see page 536.) 


Natural Infection. The natural method of infection is by 
the ingestion of food or water contaminated with the feces of 
rabbits that are affected with the disease or that have coc- 
eidia in their livers. Young animals are especially susceptible, 
and in them the disease is apt to be severe. Adult animals, 
on the other hand, are affected less seriously, and as a rule, 
show no symptoms. Such animals are capable of infecting 
young animals by means of their feces. 


Pathogenesis. The sporozoites are liberated by the cover- 
ing of the oocyst being dissolved, and then probably reach the 
biliary passages through the bile duct, invade the epithelia of 
the mucous membrane and multiply there by sporogony. They 
cause proliferation of the epithelia of the bile duct, connective 
tissue proliferation in the immediate neighboring tissue, giant 
cells in the proliferated wall of the bile duct which has become 
necrotic in places, and finally changes similar to cirrhosis of 
the liver. The oocysts, which are formed in the meanwhile, 
are transported into the intestine with the bile, and outside 
ae the feces; they mediate the spread of the affection in the 
rabbits. 


Anatomical Changes. The lesions vary in size up to a pea 
or even a hazelnut, and take the form of whitish-yellow nodules 
that are somewhat prominent and contain a creamy or ca- 
seous material. There is a connective tissue capsule. Coccidia 
are found in enormous numbers in the content of the nodules. 


Occasionally coccidiosis of the liver is found in other mammalians, but it does 
not appear to produce any appreciable clinical symptoms. Johne demonstrated 
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coccidia in cavities, as large as an apple, which he found in the liver of a hog. 
Perroncito & Rivolta found coccidia in an abscess of apple size, in the liver of a 
dog; in Bornhauser’s case in a dog the coccidiosis gave rise only to proliferation 
of the epithelial cells of the bile duct and stenosis of the biliary passages. Chierici 
found, in a cat affected with liver coccidiosis, the liver somewhat enlarged, the 
biliary passages dilated and their walls thickened. 


Symptoms. The symptoms are disturbance of nutrition, 
emaciation, weakness and, later, staggering gait, inappetence 
and eventually jaundice of the mucous membranes. In the last 
stages one observes diarrhea which is very persistent, a dis- 
charge from the nose, and finally convulsions. Young animals 
usually die in about two to three months, and whole warrens 
are often wiped out. 


Diagnosis. It is quite easy to arrive at a diagnosis during 
life by the demonstration of coccidia in the feces by means of 
the microscope. The feces contain fewer coccidia than in cases 
of intestinal coccidiosis. The two conditions are often ob- 
served in the same animal. 


Treatment and Prophylaxis. Treatment is of no avail and 
efforts must be directed principally towards prevention. In 
this connection attention must be paid to the separation of the 
young animals from the adults as soon as possible, all visibly 
diseased animals must be destroyed, hutches must be disin- 
fected, kept dry and-well ventilated. 'The hay racks should be 
made of wire fencing, and the feed boxes should be provided 
with slats or with wiring, to prevent the animals from crawling 
into them. 


Literature. Johne, 8S. B., 1881, 60.—Neumann, Mal. parasitaires, 1892, 488 
(Lit.).—Railliet, Zool. méd., 1895, 134.—Ziirn, Vortr. f. Trzte., 1878, I, H, 2 (Lit.).— 
Bornhauser, Leberkokzidiose beim Hund. Diss. Bern, 1912.—Chierici, N. Ere., 1908, 
54.—Heindl, Beitr. z. Histol. d. Kokzid. d. Kaninchenleber. Diss. Bern, 1910 (Lit.).— 
Panizza, Clin. yét., 1910), 81. 


Section VII. 
DISEASES OF THE PANCREAS. 


References to diseases of the pancreas in the domestic 
animals are very scanty in literature. This is in part due to 
the fact that clinical investigation of the gland is impossible 
in the case of herbivora and possible to a slight extent only in 
the carnivora. The special methods of investigation that have 
been employed to obtain exact information regarding the di- 
gestive phenomena have not been undertaken from a veter-_ 
inary point, of view. 


Symptoms in General. The fact that there may be no 
digestive symptoms in a case where there is a disturbance of 
function of the pancreas is due to the circumstance that to a 
certain extent the pancreatic juice can be replaced by the other 
digestive juices and by the intestinal bacteria. Disturbances 
in the pancreatic function become manifest through insufficient 
digestion of fats and, in consequence, by fatty stools (steator- 
rhea) in carnivora, the feces of which then show a gray dis- 
coloration and a peculiar fatty gloss; according to Mueller, 
the proportion of free fatty acids and of soap is much reduced. 
The incomplete assimilation of the proteins of the food may 
also produce azotorrhea, that is, the appearance of visible rem- 
nants of meat with stainable nuclei. On the other hand the 
sugar metabolism is deranged, with the resulting production 
of diabetes mellitus both in experimental animals and in natural 
cases of disease of the pancreas (see Vol. I). 

In certain diseases the pancreas can be palpated through 
the relaxed abdominal wall and in such eases valuable informa- 
tion may be gained, especially in carnivora. Nevertheless it 
is extremely difficult to differentiate between pancreatic lesions 
and tumors of the pylorus or enlarged portal lymphatic glands. 
This difficulty is also present in cases where the enlargement 
of the gland has caused jaundice or ascites by pressure on the 
bile ducts or portal vein. 


- The Cammidge reaction is often recommended for testing the function of the 
pancreas; it was carried out with positive result by Preller in a horse with pancreatic 
diabetes, and its positive outcome in general is claimed to denote disease of the 
pancreas. In observations of the authors this has not been confirmed in so far as a 
positive result was obtained in a case of intestinal catarrh, while the reaction was 
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negative in a dog with pancreatic diabetes. In order to make the test, 1 ce. of 
concentrated hydrochloric acid is added to 10 ee. of urine which is free from sugar 
and albumin, and which has been boiled and filtered. The mixture is then heated 
to the boiling point; after cooling, 5 ec. of distilled water are added; neutralized 
with 4 gm. of acetate of lead; to the filtrate, 2 gm. of acetate of sodium with 0.75 
em. of phenylhydrazine hydrochloride are added, after which the mixture is boilea 
for 3 or 4 minutes. If the reaction is positive, a precipitate forms after 1 to 2 
hours, consisting of microscopic golden-yellow and green crystals. 


Méenin & Nocard described a catarrh of the pancreatic 
duct. The duct was completely occluded by a catarrhal secre- 
tion with the result that there was a production of connective 
tissue, subsequent shrinkage of which led to atrophy of the 
gland parenchyma. Catarrh of the bile ducts and chronic in- 
terstitial hepatitis were present at the same time. During life 
the symptoms shown by the horse were: jaundice, partial loss 
of appetite, languor, unsteady gait and emaciation. The feces 
were dry and pale in color. In two months the animal was in 
a state of complete collapse. 


Chronic Inflammation of the Pancreas. This was observed 
by Siedamgrotzky in a horse, the animal showing loss of 
hair, edema, leucocythemia and debility. The stroma of the 
pancreas was greatly increased in amount, and the gland tissue 
reduced, and the ducts were obstructed with viscid mucus and 
calcified flakes. (Jxitt found a similar lesion in a horse.) In 
a case recorded by Wheatley, there was extensive cirrhosis of 
the gland which weighed sixteen pounds, the ducts were dilated 
and filled with material resembling albumen. The horse had 
shown gradual wasting, edema and excoriation of the skin at 
places. 


Suppuration of the pancreas has been set up in conjunction 
with contagious rhinitis of horses (Reimers), also by the 
presence of foreign bodies in Wirsung’s canal. In a ease re- 
corded by Goubaux in the horse, the foreign body was a straw 
stalk, and in the dog, Bruckmiiller records the presence of a 
needle in the canal. Schattler found a piece of wire in a horse. 
The symptoms presented were loss of appetite, emaciation, 
occasional attacks of colic and susceptibility to pressure in 
the hypogastric region. 


Nodular fat-necrosis of the pancreas occurs in absolutely 
normal lobules in fattened pigs (Marek, Ronai). It also 
occurs exceptionally in the dog and horse. No symptoms are 
produced and in cases where they cause sudden death they may 
be associated with multiple hemorrhages of the gland. Hemor- 
rhages in the pancreas and surrounding tissues were found in 
two cases by Prettner and in one case by Mettam, in dogs which 
had shown symptoms of vomiting, abdominal pain and sudden 
collapse. Prettner is inclined to think that the condition was due 
to an infection from the intestine. In Mettam’s case the gland 
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was enlarged to a considerable extent and beset with necrotic 
foci. In one ease similar lesions were found in a horse that 
had died from acute enteritis of the small intestine and peri- 
tonitis. The cause of necrosis of the fatty tissue has not been 
elucidated fully, but it is probably a question of the action of 
pancreatic ferment, possibly also due to hemorrhages. 

Atrophy of the pancreas was found by Liénaux, Eber and 
Sendrail in dogs dead of diabetes mellitus. In Liénaux’s case 
the pancreas was reduced to 3 em. in length and 1 cm. in width, 
and in Sendrail’s case it was shrunken to the size of a bean. In 
a case of atrophy of the pancreas in a dog observed by Miiller 
there was emaciation in spite of the appetite being maintained ; 
undigested muscle fibers were found in the feces and there was 
an absence of free hydrochloric acid in the stomach. 

Mention must also be made of the following abnormalities 
that have been met with at postmortems. Calculi in the ducts 
of the gland cause dilatation of the ducts, an increase of con-. 
nective tissue, and atrophy of the parenchyma. Calculi of the 
pancreas have been met with fairly frequently by Scheunert & 
Bergholz, especially in the cow. The presence of the following 
neoplasms has been recorded: adenoma (Liénaux), carcinoma of 
the head of the pancreas, especially in the dog, and melanoma 
in the horse (Bruckmiiller, Friedberger, Kisewurm). Ecehinococ- 
ci, larval sclerostomes and intestinal worms have occasionally 
been observed. Nencioni found chronic pancreatitis in an ema- 
ciated cat due to a colony of distoma felineum in the gland. In 
eattle in Cochin-China, Tonking, Java and Japan, Dicrocoelium 
pancreaticum occurs which causes a moderate induration of the 
walls of the glandular ducts. 


Literature. Goubeaux, Rec., 1875, 807—Guérin, Bull., 1906, III—Marek, 
D. Z. f. Tm., 1896, XXII, 408.—Mégnin & Nocard, Arch. d’Alf., 1878, 601.— 
Mettam, The Vet., 1901, 619.—Miiller, Dresd. Ber., 1906, 162.—Nencioni, N. Ere., 
1906, 26.—Prettner, T. Z., 1894, 342.—Reimers, Ann., 1887, 672.—Rénai, Husszemle, 
1906, 33 (Lit.).—Schittler, D. t. W., 1905, 206.—Sendrail, Rev. Vét., 1906, 229.— 
Scheunert & Bergholz, Z. f. physik. Chemie, 1907, LII, 338.—Siedamgrotzky, S. B., 
1878, 30.—Wheatley, Journ. of Comp. Path., 1896, 44. 
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Section VIII. 
DISEASES OF THE PERITONEUM. 


1. Ascites. Hydrops ascites. 


_ Ascites is the term applied to the collection of serum-lke 
fluid in the peritoneum not due to an inflammatory process. 


Occurrence. Ascites occurs most commonly in the dog and 
generally as a result of disease of the heart or liver. The disease 
is seen in ruminants far more rarely. It is only quite excep- 
tionally that the disease is observed in the horse, pig and birds. 


The disease was found in 144% of 70,000 dogs examined by Froéhner. Cadiot 
saw 37 cases in three years at Alfort. Out of 28 cases 10 were due to disease of 
the heart and pericardium, 8 to tuberculosis, 4 to pleurisy, 2 to malignant growths 
in the liver and lungs, 3 to chronic interstitial hepatitis and one to cancer of the 
liver. 


Etiology. The principal cause of ascites unassociated with 
general dropsy of the rest of the body and of the subcutaneous 
tissue is congestion of the portal area. This congestion may be 
due to compression of the portal vein by neoplasms, enlarged 
lymphatic glands or tumors of the pylorus or of the head of the 
pancreas. Under these and other conditions.there is thrombosis 
of the portal vein. Portal congestion may also be set up by 
chronic diseases of the liver such as cirrhosis, echinococcosis, 
and neoplasms. In these cases the interlobular branches of the 
portal vein are subjected to pressure and the outflow of blood 
from the portal area is thus obstructed. 

In cattle ascites is due most commonly to tuberculosis. Other 
chronic diseases of the peritoneum, such as neoplasms, may have 
a similar effect. These growths may cause obstruction of the 
mesenteric or portal veins or of the great lymph vessels and 
prevent the absorption of the lymph. The more common sequel 
to these lesions is chronic peritonitis. 

As a part of general dropsy ascites occurs in cases of 
thrombosis or compression of the posterior vena cava between 
the liver and the heart, heart disease and chronic diseases of 
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the lungs. Although in these cases ascites is the result of passive 
congestion of the venous system throughout the body, or at least 
in the hind quarters, it very often remains the only symptom for 
a long time, especially in dogs. 

Ascites and other symptoms of dropsy are often seen in 
animals that are cachectic. A similar form of the disease is 
seen in cases of chronic nephritis, liver rot, parasitic pneumonia 
and gastritis, or in cases where substances rich in water figure 
largely in the diet (turnips). 

In young animals, and especially in young dogs, uncompli- 
eated cases of ascites apparently occur. The fact that such 
cases often recover completely, suggests the uncomplicated na- 
ture of the condition. 


According to Hamburger this is a specific condition caused by an organism 
named by him the ‘‘ Bacterium lymphagogon’’ and which increases the quantity of 
lymph through the action of its metabolic products. 


Anatomical Changes. In the horse there may be as much 
as 170 liters of liquid in the peritoneum (Brusasco) and in the 
dog twenty liters (Hordt). The liquid is sometimes clear as 
water and in other cases slightly turbid. It may be faintly yel- 
low in color, watery, and contains at most only traces of 
fibrin. The specific gravity is below 1,016, but, as a rule, very 
nearly that; it contains 3.5 per cent of albumin and its chem- 
ical reaction is either alkaline or neutral. The fluid is often 
opalescent. By transmitted light it may have a yellowish tint 
and by reflected light a greenish color. This is probably due to 
the presence of blood pigment. When the transudation is due 
to a rise of pressure in the portal system the liquid may be from 
reddish to blood red in color. In eases of jaundice it is green- 
ish and bile pigments can be demonstrated in it. There is, as 
a rule, only a small amount of sediment composed of a few white 
blood corpuscles, desquamated endothelial cells infiltrated with 
fat, granular débris, threads of fibrin, and not rarely a few red 
blood corpuscles. In some cases the latter are present in large 
numbers (Fig. 87). 

The peritoneum appears thickened and shows adhesions 
at places where the disease has been in existence for a long time. 
The abdominal viscera appear anemic and even atrophied. In 
many cases some primary condition is discovered. 


In.cats and dogs the transudate is sometimes comparatively rich in fat 
(Ascites adiposus or chyliformis) and appears gray or milk white. The liquid 
may be translucent or quite opaque and when allowed to stand a thick layer of fat 
may form on the surface. The fat droplets are derived from desquamated endothelial 
cells that have undergone fatty degeneration or from the cells of neoplasms (cancer, 
epithelioma), or directly from the blood in cases of lipemia. Wohlmuth found white 
colored serum in the peritoneal cavity of a fowl. 

In many cases the fluid resembles lymph (ascites chylosus). Cases of this 
kind have been observed in cats by Dollar, Gray, Marcone, Wohlmuth and Suffran, 
and one case in the dog by Johne. The lymph may be derived from a ruptured 
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thoracic duct or from the lymph vessels of the intestinal wall as a result of peri- 
toneal carcinoma. Nothing special could be found in the peritoneum in Wohlmuth’s 
ease. The fluid is milk-white, it contains a large number of lymph corpuscles, 
and on standing a creamy layer forms composed of fat droplets. Storch found 
that the liquid obtained from Wohlmuth’s case was alkaline (in contradistinction 
to the amphoteric reaction of milk), the specific gravity 1015, the fat droplets 
were very minute and the percentage of fat was 7.6. There was a little sugar, 
fibrin, globulin and albumin. 

Bennert, Joachim and others have shown that the milk-like appearance of 
transudates that occur in the peritoneal cavity of man is sometimes due to a pseudo- 
globulin which contains lecithin. In such cases the addition of ether and potassium 
hydrate does not cause the liquid to clear up. 


Symptoms. The presence of large quantities of liquid in 
the peritoneum is evidenced by a distension of the abdomen. In 
emaciated animals this distension appears larger than it really is 
as it is in contrast with the wasted quarters. The more or less 
enlarged abdomen (Figs. 88, 89) varies in shape according to 
as it is looked at from before or behind. In the downward di- 


ig. 87. Sediment of ascitic fluid. a. Endothelial cells infiltrated with fat, b. white 
corpuscles, ec. red corpuscles. 


rection it gradually mcreases and reaches its maximum in the 
neighborhood of the white line. The flanks fall in and the trans- 
verse processes of the lumbar vertebre and the last ribs become 
prominent. In some cases the spines of the lumbar vertebre 
form a convex line. In small short-coated animals the abdom- 
inal wall stands out behind the costal arch because this offers 
a greater resistance to the pressure of the liquid than the soft 
abdominal wall. The lower line of the abdomen becomes hori- 
zontal (Fig. 89) or curves downwards and extends below the line 
of the sternum (pendulous belly). In the dog the abdomen 
sometimes comes in contact with the ground and the umbilicus 
may appear as a hemispherical translucent projection. - The 
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shape of the abdomen varies with the position of the animal. 
If a small animal be placed on its hind legs or in a sitting posi- 
tion the pelvic portion of the abdomen becomes prominent (Fig. 
90). If the dorsal position be taken up, there is bulging of the 
flanks. Difficulty of respiration 
follows if the animal be held on 
its fore legs because the fiuid 
presses on the diaphragm and 
hinders its movements. 

On palpation the upper 
parts of the abdominal wall are 
found to be more or less tense, 
but the lower part is yielding. 
If the abdominal wall be not too 
tense intermittent pressure sets 
up undulating movements in the 
liquid which can be felt with the 
hand or even seen in some cases. 
In the larger animals the move- 
ments of the liquid can be ap- 
preciated by a hand introduced 
into the rectum. 

Pereussion reveals dulness 
extending upwards to various 
levels and the upper limit is 
sometimes marked by an undu- 
lating line. In small animals set 
up on their hind feet the dul- 
ness is found in front of the pel- 
vis in the pubic region and if 
the animal be on its back, in the Fig. 88. Distension of the abdomen 
region of the loins or flanks. owing to ascites. 

In the larger animals auscul- 
tation over the lower part of the abdominal wall reveals no in- 
testinal murmurs or very faint ones. The position of the area 
of dulness varies with the attitude taken up by the animal. By 
tapping the abdominal wall smartly with the flat of the hand or 
by shaking the animal’s body, splashing sounds are sometimes 
produced which resemble those produced by the displacement 
of liquid gastric or intestinal contents containing large quanti- 
ties of gas. 


The extent to which the respiration is impeded depends 
upon the quantity of liquid. In order to take as much pressure 
as possible off the diaphragm and lungs, the animals, and espe- 
cially dogs, prefer to take up a sitting position and to avoid 
all movement. 


The compression of the stomach and intestines by the liquid 
causes constipation, tympanites and anorexia. In dogs the per- 
sistent pressure on the bladder sometimes causes the involun- 
tary passage of urine (Spinola). 
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Other symptoms depend upon the nature of the primary 
disease, but, as a rule, there are, sooner or later, symptoms of 
anemia and debility, and finally complete exhaustion. 


Course. Secondary ascites is a condition that lasts for a 
long time, whereas the apparently primary ascites of young 
dogs develops quickly and may disappear within a few weeks. 
Secondary ascites is variable, especially in the early stages. 
There may for a time be a complete disappearance of the liquid, 
but in the later stages there is a tendency for symptoms of 
dropsy in other parts of the body to make their appearance. 
In those eases in which the primary disease does not cause death 
the gradual increase in the quantity of liquid leads either to 
asphyxia or exhaustion. 


Fig. 89. Distension of the abdomen owing to ascites. 


Diagnosis. Diagnosis is based principally upon the dem- 
onstration of the presence of liquid in the peritoneum. This, 
as a rule, presents no difficulties in the case of the smaller ani- 
mals when the symptoms described above are taken into con- 
sideration. Similar alterations in shape of the abdomen may 
be produced by large cysts or cavities filled with liquid, such as 
the pregnant uterus, or uterus filled with fluid, dropsy of the 
fetal membranes, cystic ovaries or dilated bladders in small 
animals. Large soft tumors, such as myxomata, may also give 
rise to similar effects on palpation or percussion, and such 
growths may be capable of having their position altered by ma- 
nipulation. In small animals careful palpation, especially in 
the neighborhood of the portal fissure of the liver, enables one 


Diagnosis. 615 
to feel the end of the cystlike body and, with very few excep- 
tions, there is no change in the shape of the abdomen or in the 
position of the area of dulness in different positions of the ani- 
mal. The loops of the intestines do not permit of any change 
of position of the large growth at all or only after some time. 
In the larger animals rectal examination furnishes valuable 
evidence for the exclusion of tumors or pregnancy. Retention 
of the urine is almost always observed in cases of distension of 
the bladder. Exploratory puncture is negative when there is a 
tumor. In cases of cystic ovary a viscid liquid containing 
ciliated epithelium is withdrawn and in hydro- or pyrometra the 
liquid is generally turbid or puslike and putrid. The differen- 
tial diagnosis of obesity is 
easy, because alteration of the 
position of the animal does 
not affect the shape of the ab- 
domen and extensive areas of 
dulness are lacking. Of course, 
the negative result of explora- 
tory puncture requires an ex- 
planation. 

The presence of liquid in 
the peritoneum is not diagnos- 
tic of ascites, because the 
same condition is met with in 
serous peritonitis and as a re- 
sult of rupture of the bladder. 
The differential diagnosis of 
acute peritonitis is easy on 
account of the pain on pres- 
sure on the abdominal wall, 
the elevation of temperature 
and the rapid course of the 
disease. It is more difficult to 


exclude the possibility of 
chronic peritonitis. The symp- 
toms so closely resemble each 


Fig. 90. The distension of the pelvic and 

neighboring portion of the abdomen due 

to ascites, the animal being held upina 
sitting position. 


other that a well-founded di- 
agnosis can be based on the examination of the liquid obtained 
by puncture in cases where the primary disease and the manner 
of development of the condition are not known. Contrary to 
what is the case with the transudate (see page 611) the exudate 
is turbid, contains a large proportion of albumin (more than 
3.0 per cent); its specific gravity is rather high (above 1,016) 
and it contains fibrin and is comparatively rich in white blood 
corpuscles. In cases of rupture of the bladder, the bladder is 
found to be empty and the expired air, the skin and the liquid 
obtained by puncture smell of urine. 

It is often difficult to discover the immediate cause of the 
ascites. As a general rule simple ascites is due to some dis- 
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ease in the portal area, while dropsy of the other body cavities 
and of the subcutaneous connective tissue indicates stagnation | 
of blood in the vena cava due to disease of the heart, lungs or 
kidneys, or it may indicate general hydremia. Exceptions to 
this rule are not uncommon. The pressure of the transudate 
on the blood- and lymph-vessels of the abdominal wall may 
cause subcutaneous edema. Diseases of the heart and lungs 
not rarely cause symptoms which for a time resemble those of 
ascites. A careful examination of all the organs allows some 
opinion to be formed as to the situation of the primary disease. 
The endocardial murmurs, irregularity of the heart and pulse 
are sufficiently diagnostic of diseases of the heart. A decrease 
in the quantity of urine passed is easily observed. The differ- 
ential diagnosis of chronic diseases of the lungs is fraught with 
more difficulty since ascites also disturbs respiration. 

Some diseases of the liver cause jaundice, while in other 
cases enlargement of the liver or a tumor in the portal space 
ean be diagnosed by palpation. Removal of a part of the fluid 
greatly facilitates this examination in that the abdominal wall 
is relaxed and the contents of the abdomen are felt far more 
easily. 


Prognosis. The prognosis is unfavorable, as a rule, be- 
cause ascites is generally due to some incurable primary dis- 
ease. Exceptions to this rule are cases of hydremia and cases 
of ascites due to excessive feeding with materials rich in water. 
In such cases a complete change of diet is sufficient to effect 
a cure, provided it be not too late. A more favorable prog- 
nosis ean be given in cases of simple ascites in young dogs. 


Treatment. Recovery promptly follows the removal of a 
part of the liquid in cases of ascites in young dogs. Exception- 
ally similar recoveries take place in the horse and ox (Brusasco, 
Hajnal, Fekete). The ascites occurring in socalled dropsy of 
the cellular tissues (Zellgewebswassersucht) of cattle is cured 
by the administration of dry food, provided the case is not too 
far advanced. Good hay, alfalfa and corn should be given. 

In practically all other cases treatment is symptomatic and 
aims at relieving the functional disturbances caused by the col- 
lection of the liquid. It is, as a rule, only dogs and other pets 
that offer the opportunity for treatment, this being rarely 
undertaken in animals that can be slaughtered or in horses. 

The absorption of the transudate is assisted by diuretics; 
infusion and other preparations of digitalis (see page 135), 
strophanthin (see page 135), sodium benzoate or citrate of 
caffeine are valuable The salts of caffeine may be given (to 
dogs) in doses of 0.1-2 grams three or four times a day. The 
following diuretics should also be mentioned; potassium acetate 
in doses of 0.1-0.2 grams three or four time a day, the infu- 
sion of digitalis, juniper juice (1.0-2.0 gm.), squills either as 
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powder or infusion, diuretin (0.5-1.0 gm. every two hours), 
agurin (1.0-2.0 gm. daily), theocin (0.6-1.2 gm. per fifty kilos 
of body weight [Albrecht]). Purgatives are less to be recom- 
mended on account of their less certain action and the debility 
of the animal. Besides the neutral salts, calomel is the drug 
principally employed. Small doses (0.3-0.4 gm. for dogs) are 
given, and if necessary combined with jalapin. 


Provided that the condition of the heart and lungs permit 
of its use, injections of pilocarpine produce more favorable re- 
sults by stimulating diaphoresis and the secretion of large quan- 
tities of saliva. The dose that may be employed for dogs is 
0.005-0.1 gm. in watery solution and this may be repeated daily. 
According to Zahns five to ten drops of a1 per cent solution may 
be given three times a day. Arecoline may be used in some cases. 


Puncture is indicated in cases where the quantity of liquid 
is considerable and this may have to be repeated on ac- 
count of the appearance of symptoms of dyspnea. Even re- 
peated tapping is borne moderately well if it be possible to 
compensate for the loss of albumin by suitable nourishment. 


Tapping is practiced at the lowest part of the abdomen with the animal in 
the standing or if necessary in the prone position. After proper preparation of 
the seat of operation (shaving and washing of the skin with alcohol or ether) 
the abdominal wall is punctured with a sterilized trochar of not too wide a 
bore, or with the needle of a hypodermic syringe. The stiletto is withdrawn and 
the tap of the canula closed. To the canula is attached a long piece of rubber 
tubing, the free end of which is put into a clean glass vessel placed on the ground. 
The cock is then opened and the liquid allowed to run out. If the flow ceases 
movements are made with the canula in order to displace the piece of mesentery 
or loop of intestine that is causing the obstruction. Should this prove unsuccess- 
ful the rubber tube is removed and a sterile probe is introduced in order to remove 
any pieces of fibrin that may be sticking in the canula or to displace any organ 
that may be covering the opening of the canula. When the liquid has been with- 
drawn the wound in the abdominal wall, which is as a rule covered by the skin 
which was displaced before the deeper layers were penetrated by the trochar, is 
sealed either with collodion or with a pledget of wool soaked in pitch. It appears 
to be advisable to put on a pressure bandage. Dieulafoy’s suction pump may be 
used for the withdrawal of the liquid. 

Tapping needs to be carried out with care and as slowly as possible as a too 
rapid removal of the liquid may lead to rupture of blood vessels, dangerous dis- 
turbances of function of the heart or acute cerebral anemia. Should there be a 
sudden appearance of symptoms of collapse during tapping this must be stopped 
immediately and injections of ether or camphor given, and if necessary black 
coffee may be administered. At each subsequent tapping a fresh seat of operation 
must be selected. 

To prevent fresh effusion of liquid, French authors (Pressecq, Sansot) advise 
intraperitoneal injections of tincture of iodine or Lugol’s solution. This treatment 
ought to give the best results in a primary case, but it is dangerous in that it may 
cause a rapidly fatal peritonitis. More recently the intraperitoneal injection of a 
1 in 5 solution of choral hydrate solution has been advised by Sendrail & Cuillé. 
Directly a portion of the transudate has been removed from the abdomen a syringe 
is connected to the rubber tube and the sterilized watery solution is introduced (about 
1 gm. per 3 kilograms body weight). As a rule several injections are necessary at 
increasing intervals. The authors record good results with this treatment. 

Omentopexia (Talma’s operation in human surgery) is also recommended by 
Sendrail & Cuillé. This involves the insertion of a piece of the great omentum 
measuring about a hand’s breadth between the oblique muscles of the abdominal 
wall, thus establishing a collateral outflow from the portal system into the general 
circulation. Satisfactory results were obtained in three cases treated in this way. 
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2. Peritonitis. 


Occurrence. Peritonitis is, as a rule, a secondary condition 
and occurs most frequently in the horse, owing to the suscepti- 
bility of this species to severe colic of different types. Next to 
the horse, the ox, and especially the cow, is likely to suffer from 
peritonitis, puerperal infection and traumatic gastritis being the 
primary diseased conditions. The disease is far more rare in 
the other domestic animals and in birds. 


Etiology. Apart from some cases that are chronic from the 
outset, the real cause of peritonitis is an infection of some sort. 
Several varieties of bacteria are capable of setting up the dis- 
ease. The bacillus bipolaris in cases of hemorrhagic septicemia 
(see Vol. I) is a well-known cause of peritonitis. In these cases 
the inflammation is generally slight. The pyogenic bacteria, 
viz. staphyiococci, diplococci and streptococci and the bacillus 
coli communis which is always present in the intestine, are fre- 
quent causes of peritonitis, the latter especially in eases that are 
associated with disease of the intestine (Borszéky & Genersich, 
Hensen). ‘The tubercle bacillus, bacillus pyogenes, streptothrix 
(actinomyces) canis, In some cases the anthrax bacillus, the 
bacillus of swine erysipelas (Kisenmann) and other organisms 
may give rise to peritonitis. In fowl cholera the peritonitis is 
sometimes so prominent a lesion that it may be considered as an 
independent condition. 


Preisz records a case of peritonitis and pericarditis with local necrosis at 
the seat of inoculation in a horse vaccinated avainst anthrax. A rounded or short 
oval bacillus was cultivated from the blood which set up acute inflammation of the 
serous membranes after subcutaneous inoculation into experimental animals. The 
bacteria reached the peritoneum from the seat of inoculation by way of the blood 
stream. 

In the exudate from a case of serous peritonitis in a horse Hamburger found 
streptococci (Str. peritonitidis equi). Intraperitoneal inoculation of cultures into a 
horse set up serous peritonitis accompanied by fever. 


Injuries to the abdominal wall are very frequent causes of 
peritonitis (peritonitis traumatica et operativa) if the peri- 
toneum be injured, because the peritoneal eavity is laid open 
to the entrance of infective material. Violent blows with blunt 
objects are likely to set up at most a circumscribed perito- 
nitis only. Besides accidental wounds of the abdominal wall, 
those made in the course of operations play an important part 
in the production of peritonitis. Among these may be men- 
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tioned laparotomy, operation for hernia, castration, ete. Sim- 
ple puncture carried out with all precautions as to asepsis is 
far less dangerous. Horses are particularly susceptible to in- 
fection in this way and this fact is no doubt associated closely 
with the high degree of susceptibility that horses, as a rule, 
show to the pyogenic bacteria. 

Microorganisms which cause inflammation reach the peri- 
toneum from abdominal organs which contain them, most easily 
if a break in continuity occurs in these organs (Peritonitis 
perforativa). Especially in cattle, foreign bodies often lead 
to such a peritonitis. Other causes are tearing of the rectum 
during rectal examination, during the administration of ene- 
mata, or during coitus; rupture of vagina or uterus during diffi- 
cult labor and particularly during instrumental interference; 
rupture of the oviduct in birds; rupture of the urinary bladder 
in retention of the urine or if it is perforated by the catheter; 
rupture of the gall bladder, ete. Similarly peritonitis develops 
after rupture of stomach or intestine as also after rupture of 
other abdominal organs if these contain bacteria owing to a 
preceding disease, for instance in suppuration of the liver, 
spleen, prostate, testicles or spermatic cords, in the mesenteric 
lymph nodes, in the uterus (puerperal metritis). ; 

In bacterial inflammations of the abdominal organs the in- 
flammatory process may extend to the peritoneum without there 
being any rupture of a viscus, the infection reaching the peri- 
toneum either directly or by way of the lymph stream. In this 
connection deep-seated inflammation of the stomach, intestine 
and interior of the bladder or sexual organs are most danger- 
ous. 

Bongartz frequently observed peritonitis in cows newly brought into cow 
houses and thought that it was connected with active fermentation processes in the 


intestine, the products of the fermentation favoring the passage of the bacteria 
through the intestinal wall. 


Pleurisy very rarely sets up peritonitis by extension. 

In the group of acute infective diseases known as the hem- 
orrhagic septicemias, peritonitis is comparatively common, but 
in the specific septicemic diseases, such as anthrax, swine ery- 
sipelas, etc., diffuse peritonitis is rarely met with. 

Finally, peritonitis may be caused by bacteria carried by 
the blood stream from lesions in peripheral parts of the body. 


Peritonitis associated with gastritis or septicemia has often been observed 
in sheep and cattle that have been fed on bad turnips. 

In Upper Italy, Boccalari saw cases of rapidly fatal sero-fibrinous peritonitis 
in calves from 2 to 4 months old. Organisms resembling Frankel’s diplococcus 
were found in the exudate. The organism was fatal to mice and rabbits in 24 
hours. Material taken from experimental animals was non-pathogenic for calves 
but the exudate from diseased calves was proved to be pathogenie. 


In birds hyphomycetes (Aspergillus fumigatus) is some- 
times responsible for peritonitis. Ligniéres & Petit observed 
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an epizootic peritonitis of this nature in turkeys. Gougerot & 
Caraven saw two cases of peritonitis in young dogs due to the 
Sporotrichum Beurmanni. 

Chemical substances, such as bacterial toxins and materials 
retained in the blood as a result of nephritis, are very rarely 
responsible in themselves for peritonitis. Sterile bile, urine 
and other liquids do not cause the disease. Occasionally animal 
parasites are responsible for peritonitis, this having been ob- 
served in carnivora by Baillet, Railliet, Labat and Cadéace. 
Very occasionally cases have occurred in cattle and pigs as a 
result of a severe invasion of Cysticercus tenuicollis or the 
liver fluke. 

Chronic peritonitis is generally due to chronic or repeated 
attacks of sub-acute inflammation in neighboring organs, 
whereas external or internal injuries, as a rule, set up a local- 
ized peritonitis which results in adhesions of the peritoneal sur- 
faces. Chronic peritonitis is seen in tuberculosis, glanders and 
accompanying carcinoma, sarcoma and other neoplasms of the 
serous membrane. It may also occur in animals that are in a 
debilitated condition and as a result of ascites. The frequently 
occurring cases in horses associated with the formation of false 
membranes are due to an antecedent invasion by larval scle- 
rostomes (Glage). 


Fuchs observed peritonitis with adhesions in the neighborhood of the stomach 
of cattle that had been fed on turnips stored in trenches, and believed that a 
pathogenic mould grew in the fermenting roots which produced gastritis and sub- 
sequent peritonitis. 


In the causation of acute primary peritonitis, which occurs 
without an injury to the peritoneum and without a primary 
affection, and sometimes in certain secondary cases of peri- 
tonitis, predisposing affections may be concerned, such as taking 
cold (P. rheumatica s. frigore), weakening influences, blunt 
traumatic injuries to the abdominal walls, ete. 


Pathogenesis. Although the ability of the peritoneum to 
dissolve bacteria is considerable, the localization and multipli- 
eation of microorganisms which reach the peritoneum becomes 
possible partly owing to an accidentally great virulence or mas- 
siveness of the infection, partly because the peritoneum is in- 
jured by bacterial toxins of unusual toxicity or by products of 
inflammation or cleavage which have reached it from other 
organs; finally owing to considerable injuries of the peritoneum 
and to hemorrhages in protracted operations and from trauma. 
In these eases the microorganisms in part escape bacteriolysis 
and absorption, they multiply actively and give rise to inflam- 
mation. Through the irritation produced by the toxic bacillary 
products, the blood vessels of the peritoneum are dilated, a 
liquid exudate mixed with leucocytes (so-called early exudate) 
forms and is soon followed by coagulation, usually leading te 
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adhesions between the several abdominal organs. The exudate 
is at first slight and may disappear cntirely, but the formation 
of a fibrinous exudate continues, especially in circumscribed 
peritonitis. According to the virulence and the number of the 
bacteria, and according to the bacteriolytic activity of the peri- 
toneum, a general or a circumscribed peritonitis develops. An 
inflammation which at first is circumscribed may, however, be- 
come general later on. 

The inflammatory irritation of the nerve endings in the 
peritoneum, which has a large nerve supply, is responsible for 
the uninterrupted pain of inflammation which is present in 
acute peritonitis; it is increased by pressure and also if the 
abdominal organs change their position. As the peritoneum 
possesses a great power of absorption, the microorganisms and 
their endotoxins, and in case of perforation-peritonitis also 
other toxic substances are transported into the general circula- 
tion in considerable amounts, and in this manner general dis- 
turbances are caused which correspond in intensity to the extent 
of the inflammatory process. Peritoneal intoxications of this 
kind may lead to death in cases with extensive perforation of 
abdominal organs, even before the peritonitis is fully developed. 
At first the intestinal movements are stimulated by the inflam- 
matory irritation, but later they are impeded by reflex action 
of the sympathetic nerves; occasionally they may be inhibited by 
serous infiltration of the intestinal muscles, if the peritonitis is 
severe. Accidental elimination of certain bacteria and of their 
toxins through the intestinal mucosa, or disintegration of the 
intestinal contents may give rise to a different behavior on the 
part of the peristaltic motion. 


Anatomical Changes. In the early stages the peritoneum 
is markedly congested, dull and opaque, and is frequently 
studded with punctiform hemorrhages. Within the next twenty- 
four hours there form thin filmy fibrinous membranes which are 
easily detached. These may subsequently measure several mil- 
limeters in thickness, and while still remaining soft and 
easily torn, cement opposed layers of the peritoneum to- 
gether. There is a_ simultaneous accumulation in the 
peritoneum of a _ turbid serous fluid containing flocculi 
of fibrin. In the horse there may be as much as forty 
liters of such exudate and in cattle the amount may be as 
much as 100 liters. In other cases the exudate is purulent. In 
eases of rupture of the stomach or intestine the exudate is mixed 
with food or intestinal contents and in eases where the perfora- 
tion is effected slowly the exudate is sanious. In any ease the 
exudate may contain a larger or smaller proportion of blood. 
Chronic peritonitis is characterized by the formation of connec- 
tive tissue. The encapsuled abscesses in cattle and pigs due to 
infection with the bacillus pyogenes are produced in this way. 
Apart from this, acute fibrinous peritonitis usually becomes 
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chronic with the development of connective tissue under the 
fibrinous membranes. The peritoneum becomes thickened and 
the surface of the organs is covered with thick layers of con- 
nective tissue. Both these forms are seen very often in the 
liver and spleen of the horse. Chronic peritonitis is very often 
circumscribed in extent, especially on the serous membranes of 
the liver and spleen, seats of puncture of the rumen or cecum, 
and in the pelvis around the bladder and sexual organs. In ecat- 
tle, and still more frequently in pigs, chronic peritonitis leads to 
the formation of bony plates close to the wound made for ° 
ovariotomy (Gurlt, Johne, Delaud). 


Symptoms. In view of the fact that peritonitis is generally 
a secondary condition, its symptoms are preceded by those of 
the primary disease, but the latter give way to those of peri- 
tonitis either gradually or suddenly, according to whether the 
infection of the peritoneum is severe or not. The primary dis- 
ease is, aS a rule, some severe disease of the stomach, intestine 
or genital organs. If the peritonitis is due to an acute septi- 
cemic disease its symptoms are more or less obscured by those 
of the primary disease, but in other cases the symptoms of 
peritonitis are very obvious. ‘ 


In cases of acute diffuse peritonitis abdominal pain is the 
most pronounced and usually the most persistent symptom. 
Animals show evidence of pain in a variety of ways, groaning, 
whining, bellowing, grinding the teeth, looking round at the 
body, switching their tails, ete. They avoid all sudden move- 
ments, stand with their feet close under the body, either arch or 
hollow their backs, and in the latter case hold their heads and 
necks drawn back. Horses often try to lie down, but, as a rule, 
do not get beyond the attempt; should they succeed, however, 
they exercise great care in carrying out the movement, and in 
some cases lie on their backs. Cattle, as a rule, remain standing 
and only le down just before death. Small animals lie in a 
crouching attitude, and their countenances are often expressive 
of great pain. The abdominal wall may be painful all over, or 
only in parts, and the animals try to avoid all pressure on it. 
Motion is stiff and only short steps are taken, any deviation 
from the straight line being avoided. If the inflammation is 
localized in the anterior part of the abdomen, going uphill is 
especially painful. 

The abdominal pain and the susceptibility to pressure of the 
abdominal wall vary from individual to individual, but to a still 
more marked degree in the various species. In the horse the 
symptoms of pain are principally subjective, and they are never 
completely absent; whereas susceptibility to pressure on the ab- 
dominal wall is very seldom demonstrable, owing to its nat- 
ural and in this case increased tenseness. In small animals 
the opposite holds good and in cattle both subjective and ob- 
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jective symptoms are less clearly shown and may be absent 
altogether. 

The abdomen may be less than normal in circumference 
in the early stages owing to reflex contraction of the muscles. 
Later in the disease the accumulation of a copious exudate gives 
rise to enlargement of the abdominal circumference and causes 
horizontally limited dullness. 

Friction sounds can be heard only rarely. They are most 
frequently observed in cattle and in the left hypochondriac 
region if the inflammation involves the diaphragm (foreign 
body), and in the right flank in cases of metro-peritonitis 
(Detroye). The roughness and painfulness of the peritoneum 
can easily be discovered in larger animals by rectal examina- 
tion, and in many cases of rupture of the stomach or intestine, 
particles of food can be found in the peritoneum. 

Neighboring organs are frequently affected in sympathy. 
In carnivora and swine there is often, exceptionally in horses, 
vomiting. On the other hand, extension of the inflammation to 
the diaphragmatic layer is sometimes followed by persistent 
hiccough (Singultus). In eattle Otto noticed peculiar rolling 
sounds following every movement of the rumen. 

In the early stages of the disease there is diarrhea, and 
active intestinal murmurs can be heard, provided the primary 
disease is not one in which peristalsis is suppressed. Very soon 
and in some cases from the outset, constipation sets in which 
is of a very persistent character. In the later stages there is 
general meteorism. Frequent and painful straining to defecate 
is one of the common symptoms of general acute peritonitis. 
Usually micturition is frequent with pressure of urine and 
tenesmus and forms an important diagnostic sign particularly 
in peritonitis with perforation in horses. Exceptionally only 
is retention of urine observed in this affection. 

The respiration is costal and accelerated. With the in- 
crease of the exudate and the meteorism the difficulty of respira- 
tion becomes more pronounced. 

In acute peritonitis in cattle Cuny observed a bilateral flow 
of tears which soon became converted into a purulent discharge, 
associated with redness and swelling of the conjunctiva and 
opacity of the cornea. He also noticed a watery nasal discharge 
which in the later stages became mucoid. 

Among the symptoms of general disturbance, which are al- 
ways present, fever is very rarely absent and is, as a rule, high. 
The fever takes no typical course (Fig. 91). In carnivora and 
more rarely in other animals the temperature at the onset and 
even up to the end may be subnormal in cases of perforative 
peritonitis. The pulse, which is quite independent of the tem- 
perature, is without exception accelerated from the outset andi 
may be twice as rapid as normal or even faster. In the early 
stages it may be rather tense, but soon becomes very weak and 
may be nearly if not quite imperceptible, probably on account 
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of the serious fall in blood pressure. 


Peritonitis. 


To this are due the sud- 


den cooling of the extremities (especially the ischial region and 
root of the tail [Otto]), the cyanosis and also, at least to some 
extent, the languor and prostration. There is, as a rule, a com- 
plete absence of appetite. . 

In severe septic conditions (septic metritis, rupture of an 
abscess) peritonitis develops rapidly with the symptoms of 
pyemia or septicemia, there being high fever and languor with 
the early onset of diarrhea, but no symptoms of pain. 

In cases of rupture of the stomach or intestine there is a 
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Fig. 91. Temperature chart 

of a case of secondary dif- 

fuse peritonitis in a horse 

due to injury of the inte- 

rior of the intestine by a 
calculus. 


sudden depression, the extremities are 
very cold, the pulse is thready and very 
rapid and the body is bathed in cold 
sweat. In such cases the excessive tense- 
ness of the abdominal wall, the suddenly 
developing distension followed by a rise 
of temperature, the rough condition of 
the peritoneum which is sometimes dis- 
eoverable by rectal examination, and the 
complete collapse indicate peritonitis. 

In eases of circumscribed acute peri- 
tonitis the pain is generally less severe 
and localized. The general symptoms are 
less pronounced and the principal symp- 
toms observed are due to disease in 
neighboring organs. Such _ localized 
peritonitis may lead to the formation of 
adhesions and the encapsulation of the 
exudate, but there is always the danger 
that under certain circumstances there 
may be a general peritonitis spread from 
such places. 

The symptoms of chronic peritonitis 
are, as a rule, slight and indefinite; grad- 
ual wasting associated with variable tem- 
perature, digestive disorders with per- 
sistent diarrhea, while in the horse occa- 
sional transitory attacks of colic. Diag- 
nosis is generally possible only if in 
addition to the above mentioned symp- 
toms there is localized sensibility to 
pressure of the abdominal wall, if there 


is an accumulation of fluid, which proves to be an exudate on 


test puncture. 


Localized chronic peritonitis frequently causes disturbance 
of other organs (loss of tone of the rumen in cattle, stenosis of 


the intestine). 


The exact nature of these derangements can be 


determined in rare cases only by rectal examination or palpa- 


tion of the abdomen. 


Course. 


Acute peritonitis is sometimes very rapid in its de- 
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velopment and may cause death in the first stage of the disease 
and even within a few hours. This is particularly the case 
after perforation of abdominal organs, and exceptionally in 
eases of puerperal infection. In such cases the local symptoms 
are less pronounced and the symptoms shown are those of gen- 
eral sepsis. In the great majority of cases the symptoms de- 
velop slowly, death taking place from the fourth to fourteenth 
day. Sometimes there is a marked fall in temperature before 
death and there is usually diarrhea. In other cases the disease 
becomes chronic and may last for months or even years. The 
same is true for cases that are chronic from the outset. 


Diagnosis. The moderately rapid development of the dis- 
ease, fever, tenderness of the abdomen to pressure, constipa- 
tion and tympanites, acceleration of the pulse from the com- 
mencement and gradual weakening of the heart beat form a 
fairly characteristic picture. Diagnosis is more certain in cases 
where a primary disease is known to be in existence. Other- 
wise it can only be based on the discovery of a roughened condi- 
tion of the peritoneum, adhesions between various organs or the 
presence of a fluid exudate in the peritoneal cavity. 


In cases of peritonitis due to displacement of stomach or intestine the exudate 
obtained by tapping is at first generally clear and reddish in color, but as the 
amount of liquid increases, owing to disturbance of the circulation, and the peri- 
tonitis becomes more severe the liquid becomes turbid. 


In the horse the disease is likely to be confounded with gas- 
trie and intestinal colic in which the pulse is rapid and weak 
from the outset, or the animals are inclined to be persistently 
restless. In gastro-enteritis there is diarrhea either through- 
out or at any rate for a considerable time and loud intestinal 
murmurs, but rectal examination reveals no roughness of the 
peritoneum nor is it painful. Other kinds of colic can be differ- 
entiated by the facts that in them there is no rise of tempera- 
ture for some time at least, and that the animals are restless, 
and rectal examination affords in many cases much valuable in- 
formation. All forms of colic may lead to peritonitis in the 
later stages, and especially those due to thrombosis and to dis- 
placement of organs. In the dog cases of volvulus of the stom- 
ach may be confounded with peritonitis (see page 344). Asa 
rule chronic peritonitis can only be diagnosed when the pres- 
ence of finid can be recognized in the peritoneum, or there is 
known to have been an antecedent acute attack. At most, 
limited areas of inflammation of the peritoneum will be found 
where there have been some adhesions formed (see stenosis of 
the intestine). The differential diagnosis of chronic serous peri- 
tonitis and ascites has already been dealt with (see page 615). 


Prognosis. Acute diffuse peritonitis must be considered as 


a very dangerous condition and the prognosis is very unfavor- 
Vol. 2—40 
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able when the inflammation is due to perforation of the stomach 
or intestine, or to the escape of pus into the peritoneum. Less 
extensive localized fibrinous inflammation is commonly unasso- 
ciated with any danger, and is in many cases not recognized dur- 
ing life. Prognosis is more favorable in cases due to injury 
from the outside, because with suitable treatment the disease 
may be kept localized and a cure effected. Extensive chronic in- 
flammation leads to adhesions between the abdominal wall and 
some of the viscera, especially intestine, and consequently di- 
gestive disorders of a permanent nature are produced. 


Treatment. In cases where the peritonitis is due to some 
wound, such as castration, antiseptic treatment immediately 
after the first symptoms make their appearance will frequently 
arrest the extension of the disease and limit it to the immediate 
neighborhood of the wound. Surgical intervention may be fol- 
lowed by good results in eases due to eneapsuled abscesses, such 
as are produced in cattle by foreign bodies. In certain cases 
of secondary peritonitis, cures might be effected by surgical in- 
tervention, such as laparotomy, suturing of the wound in the 
intestine, resection of the intestine, washing out the peritoneum 
with sterile salt solution at body temperature, or with weak 
solutions of salicylic or boric acid. Baldoni cured a dog in 
seven days by flushing the peritoneum. 

To decrease the absorptive power of the peritoneum Wilms 
advises in human surgery the intraperitoneal injection of 130 
ee. of oil of champhor. Keller obtained the same result by 
applying 50 gm. of sterilized paraffine oil, evenly all over the 
peritoneum, by means of pledgets of cotton, if necessary, after 
first flushing the abdominal cavity with physiological salt solu- 
tion. In four female dogs treated in this manner for purulent 
puerperal peritonitis (two of them associated with rupture of 
the uterus) three were saved. The absorption is impeded also 
by adrenalin, and by systematic applications of cold compresses 
which may moreover reduce theinflammation; similar effects 
follow inunctions of gray ointment on the inner surface of the 
thighs and on the abdominal wall (for horses, 5.0 gm.; dogs, 1.0 
gm. daily as long as no salivation occurs). Not until the pain 
and the other symptoms diminish, are Preissnitz’ applications 
or inunctions with oil of turpentine to be applied. 

Attention should next be paid to decreasing the movements 
of the intestine to avoid as far as possible the dissemination 
of the infective material by the peristaltic action. This ob- 
ject is best attained by the administration of opium in doses 
of 5-10 gm. for horses and cattle, 1-3 gm. for small herbivora 
and 0.1-0.3 for dogs. Morphine hydrochloride may also be given 
in doses of 0.3-0.4 gm. or 0.02-0.1 gm. subcutaneously once or 
twice daily. Provided the primary disease permits of the ad- 
ministration of food this should be easily digested and if pos- 
sible in fluid form (gruel, soup, milk). Mild purgatives, such 
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as castor oil (horses 250-500 gm. and dogs 15-80 gm.) and 
calomel (dogs 0.03-0.05 gm.) are indicated for the constipation 
during the early stages. Lukewarm clysters are advantageous. 
Cattle should be given, at intervals of two to three hours, water, 
barley water, oatmeal or linseed tea to prevent the drying up 
of the food. 

Tapping is indicated for the removal of the fluid and this 
“may be repeated as often as necessary. In some cases puncture 
of the stomach or intestine may be necessary. In chronic perti- 
tonitis attempts may be made to promote the absorption of the 
exudate by Priessnitz’.poultices and massage, potassium iodide 
(5-10 gm. for large animals or 0.3-0.5 gm. for small animals 
daily) and diuretics. Any derangements in other organs must 
be treated. 


Literature. Baldoni, Clin. Vet., 1900, 28.—Bocececalari, Pr. Vet., 1898, 1— 
Bongartz, D. t. W., 1897, 392. Cuny, Journ. Vét., 1908, 647.—v. d. Eeckhout, Ann., 
1906, 383.—Eggmann, Schw. A., 1892, XXXIV, 151—Hisenmann, Monh., 1906, 
XVII, 97.—Emmerich, A. f. Tk., 1899, XXV, 222.—Glage, D. t. W., 1903, 442; 
Z. £. Infkr., 1906, J, 341.—Hamburger, Chl. f. Bakt., 1896, XIX, 882.—Knoll, B. 
t. W., 1899, 146—ligniéres & Petit, Ree., 1898, 145.—Moussu, Rec., 1903, 549; 
Rey. Gén., 1903, II, 9, 593.—Otto, S. B., 1900, 49.—Preisz, Vet., 1893, 509.—Pr. 
Mil. Vb., 1899-1908.—Roder, S. B., 1893, 121.—Scheuerlen & Buhl, B. t. W., 1901, 
369.—Wilhelm, S. B., 1892, 102.—Wohlmuth, O. M., 1900, 263.—Kefller, Z. f. Tm., 
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3. Tumors of the Peritoneum. 


Occurrence. In addition to tuberculosis and actinomycosis 
true neoplasms may occur in the peritoneum primarily and 
metastatically. Diffuse carcinoma and more rarely sarcoma 
(melanotic) of the peritoneum are seen sometimes. The mem- 
brane is beset with neoplasms of various sizes and the connec- 
tive tissue layer appears to be thickened, while the neighboring 
viscera may be more or less compressed or atrophied. Fibro- 
mata, lipomata and myxomata, and very exceptionally angio- 
mata occur in the peritoneum. They are practically always at- 
tached either to the omentum or mesentery and are, as a rule, 
solitary. The emphysematous cysts of the mesentery frequently 
found in the pig and due according to Jager (A. f. Tk., 1906, 
XXXII, 410) to a bacillus of the colon group, the bacillus coli 
lymphaticum erogenes, are of no importance from a clinical 
point of view. The same condition was found by Ginther in 
a fowl. 


Symptoms. As a rule neoplasms cause only disturbances 
of a general nature and possibly also abdominal pain, especially 
carcinoma and sarcoma. There is gradual wasting until a con- 
dition of extreme debility is produced. In certain cases the 
symptoms present indicate stenosis or occlusion of the intes- 
tine, the cause of which can only be determined by the positive 
result of palpation or rectal examination. The symptoms of 
chronic peritonitis or ascites are more valuable in this respect. 
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Chylous ascites (see page 611) in particular raises the suspicion 
of carcinoma of the peritoneum. This suspicion is strengthened 
if a primary growth can be discovered in any other organ, such 
as the testicle, udder or prostate. 


Treatment. In large animals and in cases where the neo- 
plasm is situated in a part of the peritoneum accessible to opera- 
tion, surgical intervention is the only treatment possible. No 
good results are to be expected if the growth be of a malignant 
nature. 


4. Animal Parasites Found in the Peritoneum. 


The Filaria papillosa occurs very frequently in the peritoneal cay- 
ity in the horse but it is quite harmless. Occasionally echinococci are 
found. In a case recorded by Toutey a cyst hanging by a pedicle was 
the cause of a twist. Cysticercus fistularis (Rudolph, Reckleben) which, 
according to Neveu-Lemaire, is probably identical with C. tenuicollis, 
and the larve of sclerostomes also occur. The latter may be either encap- 
sulated in connective tissue or in hemorrhagic foci in the subperitoneal 
tissue, or there may be fully developed specimens free (Kitt). 

In ruminants the Cysticereus tenuicollis, (see page 504), occurs 
with great frequency and may cause acute peritonitis if the infestation 
be excessive. The liver-fluke (Morot) and the Filaria labiopapillosa 
(Alessandrini) occur very rarely. : 

In the pig. echinococci, Cysticercus tenuicollis and (in America) 
the thread-like Stephanurus dentatus are found. 

In carnivora the following parasites may be found, echinococci 
(Railliet, Reinmann and Pécard, who in one ease, found several thou- 
sand, some free and some attached to the peritoneum), Plerocereoides 
Bailleti (found by Baillet and Cadéac each in a cat and by Labat and 
Railliet in dogs, sometimes in association with ascites, and in one ease the 
liquid obtained by tapping contained large numbers of cysts), and fin- 
ally the Pentastomum denticulatum (found by Roche-Fontaine in large 
numbers enclosed in cysts). 

In the Revue Vétérinaire (1906, 141), there was described by 
Sendrail & Cuillé under the term ‘“‘Hydrops ascites parasitarius,’’ a 
disease of the dog caused by worms of unknown origin. The disease 
occurs occasionally in the neighborhood of Toulouse, one or two eases 
coming under observation in the clinic every year. The disease dif- 
fers from ascites clinically only in that the serous liquid in the per- 
itoneum contains numerous ecyst-like bodies which vary in size from 
a pin’s head to a pea, are of variable shape and easily crushed, and 
which on standing separate out into a pasty mass from the otherwise 
clear liquid. They are motile. The disease may be transmitted exper- 
mentally by the introduction of living cysts into the peritoneal cavity 
of dogs. 

According to Sendrail & Cuillé it is an abnormal form of the 
cyst of the Mesocestoides lineatus which is frequently found in the in- 
testine of dogs in the neighborhood of Toulouse. The numerous cases 
observed in the past by Neumann and classed as echinococcosis should 
possibly have been described as this disease. Neveu-Lemaire mentions 
this parasite under the name of Dithyridium elongatum (Cysticereus 
elongatus) as the evolutionary form of a taenia which was unknown 
hitherto. 


Diseases of the Nervous System 
Section I. 


DISEASES OF THE BRAIN. 
General Symptomatology of Diseases of the Brain. 


Organic diseases of the brain and its membranes are char- 
acterized partly by symptoms of a general nature and: partly 
by focal symptoms. The general symptoms are caused either 
directly by diffuse disease of the cortex of the brain associated 
with an increase of intracranial pressure, or by an increase of 
pressure alone. On the other hand localized symptoms are, as 
a rule, associated with disease of definite portions of the brain 
connected with certain functions. These two groups of symp- 
toms may be present simultaneously, or either may be present 
separately. 


(a) General Cerebral Symptoms. 


Disturbances of consciousness are the most constant symp- 
toms of cerebral diseases. They are manifested by more or 
less marked general impairment and sluggishness of the psychical 
reactions to ordinary external or internal stimuli. The slight- 
est form is dullness, nearest to which is somnolence; the animal 
stands or lies with lowered head and closed eyes, or it walks 
about in a tired, lagging manner, slurring the feet on the ground, 
swaying and occasionally even falling down; to stronger stimula- 
tions it responds with the normal reactive motions without 
resistance although with a certain degree of clumsiness; left 
to itself it relapses into the former condition. A similar sig- 
nificance is to be attributed to a condition of confusion or stupor. 
Sopor or somnolence, on the other hand, indicates a more marked 
and increasing disturbance of consciousness, the animal lying 
as if asleep or unconscious, but capable of being induced to 
some slow and brief reactions by energetic stimuli. In uncon- 
sciousness even the strongest stimulation is not capable of in- 
ducing psychical reactions; only the purely vegetative antomatic 
functions are carried on (respiration, cardiae activity) and 
also the common or lower reflexes. Coma is an acute uncon- 
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sciousness in which respiration and heart action persist, while 
the reflexes of eyelids, cornea, pupils, skin and tendons are sus- 
pended and the muscles of the whole body are relaxed. Syncope 
is a sudden unconsciousness in which the pulse cannot be felt 
at all or is very small. Very transitory, severe disturbances 
of consciousness associated with disturbances of the equilibrium 
are commonly designated as vertigo; they are like true vertigo 
only with respect to the swaying uncertainty or the falling down; 
in other respects they differ from it essentially. The disturb- 
ances of consciousness may be peracute, like apoplexy, par- 
ticularly in cerebral hemorrhage, cerebral contusion, embolism 
of the cerebral arteries, or being struck by lightning; in other 
instances they are acute to subacute, developing in the course of 
several hours or days, as for instance in acute inflammations 
of the brain and its membranes, in anemia and hyperemia of 
the brain, also in thrombosis of the cerebral blood vessels. A 
chronic development of disturbances of consciousness, in the 
course of weeks, months or even years, is observed in chronic 
cerebral affections (hydrocephalus, chronic encephalitis, tumors, 
parasites). The troubles then often show remissions and may 
even be absent if the diseases are of less extent or limited 
to the oblongata, also in cases in which the encroachment of 
the space in the skull-cavity progresses very slowly. 


In diffuse and disseminated diseases of the cerebral cortex, stupor is frequent, 
consisting in an insufficient and imperfect response to stimulation, while the ability 
of. perception and of motion is undiminished; it is therefore a more or less decided 
absence of reactivity in a waking condition. The cause rests in a disturbance of 
the intrapsychical processes. According to Dexler, the animals accomplish a number 
of automatic motions and some reactive movements of everyday life in a normal 
manner, such as finding the place of the food, the sleeping place, taking up food, 
ete., they recognize certain persons or objects as well as before but are strange 
to others, and reject other things which are well known to them. 

Imbecility or dementia consists in a gradually increasing, long continued or 
persisting inefficiency or limitation of associative processes, in which the sensory 
stimuli more and more become dominating impulses, while the spontaneous and initia- 
tive motions, induced by associations, become effaced more and more, disappearing 
entirely in case of total dementia. The diagnosis presupposes the exclusion of 
lesions of the cortical sensory. spheres with-their afferent tracts, also the exclusion 
of disturbances of consciousness and of stupor, at times even of a combined lesion 
of the motor tracts. The appearance of a dull, fixed and unintelligent look is 
not sufficient for the diagnosis of dementia because this symptom accompanies all 
disturbances of consciousness. 


Excitement (mania) is observed especially in the course of 
acute brain diseases, that is to say, attacks of greatly increased 
impetus to motion associated with disturbance of consciousness. 
The animals are inaccessible to the ordinary sensory stimuli. 
and are apt to injure themselves as well as other animals and 
humans severely. The attacks may be assumed to take their 
origin in sudden changes of intracranial or intracerebral pres- 
sure, in the action of toxic substances, in inflammations and in 
an increased irritability of the cortical and subcortical reflex 
ares, also at times in sensory illusions. 

Abnormal movements are seen in brain diseases in the form 
of more or less localized spasms (eclamptoid or epileptiform 
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cases), and also there may be forced movements and taxia (mo- 
tions in a circle, pointing motions, pushing forward or back- 
ward). 

Both the frequence and rhythm of the respiration may be 
altered. In complete loss of consciousness and in deep stupor 
the respirations are deep and their frequence diminished. In 
severe cerebral diseases respiration of the Cheyne-Stokes type 
is not rarely observed. In this type of breathing after a num- 
ber of respirations of different lengths there is a pause which 
may last for several seconds to be followed by respirations 
which at first are superficial and which gradually become deeper 
and even dyspneic. This is followed by another pause and the 
respirations become gradually shallow again. In other cases of 
encephalitis and meningitis respiration of the Biot type is ob- 
served. In this type a number of normal respirations are fol- 
lowed by a long pause. Another type of respiration is also ob- 
_ served in which a long pause follows a series of respirations 
which are at first violent and gradually decrease. As a general 
rule any serious change in the type of respiration is an un-» 
favorable point in connection with prognosis. 

Changes in the rapidity of the pulse are frequently ob- 
served. In diseases in which there is an increase of intracranial 
pressure stimulation of the vagus slows the pulse rate, but 
should there be any other factor in operation, such as fever, ex- 
citement, heart weakness, which has an accelerating effect on 
the pulse, stimulation of the vagus is without effect. In some 
cases of serious disease of the brain there is acceleration of the 
pulse which is of the utmost importance, as there are no other 
factors tending to produce this in operation. In all these cases 
the pulse may also be irregular. Considerable variations of the 
number and rhythm of the pulse are observed in cases of 
meningitis. 

Vomiting is seen frequently in carnivora and swine in cases 
of diseases of the brain, and especially in acute meningitis and 
is due either to direct stimulation of the vomiting center or of 
the sensory nerve fibers of the meninges. 

According to some authors (Esberg, Lustig) choked disk, 
or a venous congestion of the papilla of the optic nerve, is caused 
by increased intracranial pressure and especially in cases of 
chronic dropsy of the ventricles. This should not be of very 
rare occurrence in animals, but the majority of veterinary 
authors have not observed this. Such symptoms would be most 
likely to arise in cases of tumor-formation in the brain and in 
the presence of parasites. It is due to an increase of the intra- 
cranial pressure with subsequent accumulation of the cere- 
brospinal fluid in the lymph-sheaths of the optic nerve, which 
leads to compression of the head of the optic nerve. Choked 
disk must not be mistaken for neuritis optica which occurs in 
the course of acute meningitis, in many cases of infectious pneu- 
monia of horses, and sometimes through a localized infection, 
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and which is manifested by redness and stronger filling of the 
veins, while choked disk may be recognized by the fact that the 
reddened head of the optic nerve stands out clearly, also by the 
marked serpentine appearance of the veins which are very 
full and stand out from the retina. 

Exaggeration of the tendon reflexes has been observed es- 
pecially in cases of chronic encephalitis and if the function of 
the cerebellum is suspended. A diminution of the reflexes and 
especially of the skin reflexes is often seen in rapidly progres- 
sive acute encephalitis owing to the increased inhibition of the 
cortex. In complete loss of consciousness the skin and pupillary 
reflexes are entirely lost. On the other hand, the pupils appear 
very contracted and react only very slightly or not at all to 
light in simple cases of increased intracranial pressure, although 
there is no loss of consciousness. The alteration of the tendon 
reflex and the reaction of the pupil may be observed as local 
symptoms. 

Disturbances of nutrition are observed, especially in the 
later stages or in diseases of the brain of long standing. These 
are for most part due to an insufficient quantity of food being 
taken owing to severe disturbances of consciousness. 


(b) Focal Symptoms. 


Focal symptoms make their appearance not only after the 
direct destruction of portions of the brain, the functions of 
which are known (the systems of projection, nerve-nuclei, nerve 
roots, ete.), but frequently as remote effects and in the shape 
of impeded function through shock (diaschisis according to v. 
Monakow) in centers which are not injured but which are func- 
tionally related to the destroyed parts of the brain and which 
are then suddenly deprived of a part of their source of stimula- 
tion. The focal symptoms which are produced in the manner 
referred to last, usually disappear sooner or later. 

As a general rule focal symptoms cause motor and sensory 
disturbances. Motor disturbances are generally the more easily 
observed and are evidenced either by paralysis or abnormal 
movements. 


Motor centers and paths (see fig. 92). The peripheral motor path, the oldest 
in the vertebrata, begins at the nerve cells in the anterior horn of the gray matter 
in the spinal cord or in the nuclei of the cranial nerves and terminates in an end 
plat in a muscle fiber. The cells of origin of this path are connected with the 
central motor path. In the first place. they are connected with the subcortical or 
principal centers by means of the extrapyramidal or principal paths; further, with 
Monakow’s fasciculus between the nucleus ruber (Nr) and the lateral column of 
the spinal cord on the opposite side, by a fasciculus connecting the corpora quad- 
rigemina (Cqu) and the formatio reticularis with the ventral column of the oppo- 
site side, paths from the pons (P) which pass partly to the lateral column on the 
same and partly to the lateral columns on the opposite side, and finally a path con- 
necting Deiter’s nucleus with the ventral column on the same side. The subcortical 
motor centers are connected by nerve paths with the motor cells scattered through 
the cortex and arranged around the sensory centers. These paths, after arising in 
the cortex converge towards the capsula interna and then crossing over pass to the 
subcortical centers of the opposite side. 
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Fig. 92. Diagram of the course of the motor paths of the domesticated animals. 
CoP. Cerebral cortex with the origin of the pyramidal tract shown in red. Co. Cerebral 
cortex showing the diffuse distribution of the points of origin of the principal cortical 
motor paths (black). Ca. Nucleus caudatus. Th. Optic thalamus. L. Nucleus 
lentiformis. Nr. Red nucleus. Cqu. Corp. quadrigemina. P, Pons Varolii and D. 
Deiter’s nucleus with the subcortical motor centers for the principal subcortical paths 
(blue). 3-7, 9-10, 12 nuclei, R 3-7, R 9-10, R 12 roots of the corresponding cranial 
nerves. Dp. Decussation of the pyramids in the medulla oblongata. C1-2 roots of the 
I and II cervical motor nerves. 


634 General Symptomatology of Diseases of the Brain. 


In the mammalians the pyramidal tract arises within a definite area (the 
psychomotor zone), which in the cases of the carnivora is accurately known. It 
converges towards the white matter of the hemisphere and occupies a narrow space 
in the internal capsule placed laterally to the optic thalamus. Irom here it passes 
to the pons and medulla where either the whole of it or the greater part passes to 


Fig. 93. Diagram of the system of coordination. The sensory parts are on the 
right, the motor parts on the left and the centers concerned in the middle. Cr. 
cerebrum. Th. M. C. qu. optic thalamus, methalamus and corpora quadrigemina, 
Chl. cerebellum. M. sp. spinal cord. Stimuli from the skin, muscles, tendons and 
joints pass either to the spinal cord by way of the sensory roots or to the medulla 
by way of the sensory root of the trigeminus (not shown in the figure). Some 
are connected by the reflex collaterals directly with the motor cells in the cord 
and medulla and others through Sp. Cbl. to the cerebellum, Sp. M. in the neigh- 
borhood of the thalamus through Sp. Cr. to the cerebrum and then to the motor 
cells in these centers. The motor impulses produced pass from the cortex by the 
motor path Cr. Sp., from the thalamus by M. Sp. and from the cerebellum by 
Cbl. Sp. to the motor cells in the cord and medulla. The cerebellum aso receives 
sensory impulses from the semicircular canals by way of the free vestibular nerve 
(N. v.), the thalamus and corp. quad. from the organs of vision by way of the 
optic nerve (N. 0.) and these are conveyed to the motor cells in the central 
organs and cerebrum by the paths Cbl. Cr. and M. Cr. (Adapted from O. Forster). 


the other side to be continued in the lateral column of the spinal cord. The fibers 
composing this nerve path accompany the peripheral motor path, both in the brain 
and in the spinal cord, so that a connection is established between the cortex of the 
brain and the peripheral motor nerves without touching the subcortical centers. In 
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the ungulates the pyramidal tract is very poorly developed and can be traced as far 
as the 4th cervical vertebra only (Dexler and Marguliés). In the carnivora the 
tract is more fully developed and can be traced as far as the sacrum, but it is less 
distinct than in man. 

In birds there are no direct motor tracts connecting the brain and spinal cord, 
the whole central motor path being in connection with the subcortical centers. It 
is only in the parrot that a nerve path comparable to the pyramidal tract occurs 
(v. Kalischer). 

Function of the motor centers and paths. The cells from which the peripheral 
motor paths arise are collected into groups of varying size, having a common func- 
tion, and forming numerous reflex centers both in the brain. and spinal cord, stimula- 
tion setting in action one or more muscles, or under certain cireumstances, whole 
groups of muscles on one or both sides of the body in definite sequence. The com- 
plex reflex mechanisms which permit the correlation of movements of certain parts of 
the body with movements of other parts, such as running, walking, etc., are controlled 
by the subcortical centers. With development the subcortical centers encroaches upon 
the sphere of action of the cortex, but apart from this other exactly similar move- 
ment can be carried out without calling into play the reflex mechanism, the brain 
cortex taking part in numerous reflex mechanisms to the exclusion of the ‘subcortical 
centers. This is rendered possible by the pyramidal tract which in the ungulates 
controls the head and neck, and in carnivora the limbs also. The lower the position 
occupied by an animal in the scale of evolution, the greater is the independence 
of the individual elements of the motor paths, and the greater is the degree in 
which the subcortical centers and tracts are involved in the body-motions; further, 
the more complete is the mutually interchangeable function of the separate centers 
and tracts. The function of the peripheral motor tract, however, together with its 
bulbar and spinal centers cannot be carried on vicariously. 

The function of the principal tracts consists in the sensory-motor mediation 
of motions, mainly on the opposite side. This general mediation may take its origin 
in any portion of the cerebral cortex, primarily in the region of the sensory centers 
(the spheres of vision, hearing, sensation, smelling and tasting), either in the form 
of a cortical reflex or under the influence of ideas, that is, consciously or spon- 
taneously. In many motions, which have such an association, the predominating 
participation of certain parts of the body, in executing certain movements, can go 
so far that special motions are simulated (e. g., the pawing in horses). On the 
other hand, the function of the pyramidal tract is mainly in the direction of refining 
and perfecting the associated motions, exclusively or principally on the opposite 
side, in so far as it adjusts the spinal and bulbar performed reflex mechanism to 
existing external conditions, making use of the unconscious and conscious deep 
sensibility, and causes their activation in accordance with the ideas as they govern 
the life of the animal. Since in human subjects the ideas governing life are of 
far greater influence upon motion, particularly of the hands, the enormous 
development and immense importance of the pyramidal tract in man, as compared 
with conditions in animals are explained quite naturally. 

Both the pyramidal tract as well as the extrapyramidal tracts may therefore 
conduct conscious, so-called spontaneous motor-impulses from the cerebral cortex, 
which originate in the ideas of the individual; but in the animals the impulses are 
transmitted mainly through the principal tracts and are usually associated motions. 
Consequently, motor disturbances which arise from lesions of the central nervous 
system must be judged, in animals, from a viewpoint that differs from that o! 
human pathology. 

The coordination and regulation of movements (see Fig. 93). Two principal 
portions control coordination and regulation; the sensory paths which inform the 
cells of the central nervous system regarding the individual muscle functions, the 
position of the whole or of some part of the body, and the motor paths which convey 
stimuli to the muscles depending upon the most varied sensory impressions in the 
nerve cells. The component parts of the centripetal path are not all of equal value 
as regards coordination. In certain muscular functions the special sensory paths are 
involved, in others the vestibular or the optic paths; in the equilibration of the 
whole, or of parts of the body the paths leading to the cerebellum or even the 
cerebellum itself may be concerned. Each part of the coordinating system is func- 
tional up to a certain point. As the various components are not of exactly equal 
value they are able, so to speak, to hand over the excess to the opposite side. This 
is particularly the case with regard to the organ of vision and consequently there 
is more or less ataxia of the eyes. 

By means of the coordinating mechanism the body is in a position to carry 
out each muscular function with ease and cortainey and with the least possible waste 
of energy. 
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Motor paralysis is caused by direct destruction or by in- 
hibition, through shock, of the function of the motor centers, 
also by an interruption of the transmission along the motor 
tracts. The body motions of animals being mostly associated 
motions, and therefore being capable of receiving their impulse 
from any sensory center of the cerebral cortex, focal changes 
which are limited to the cerebral cortex, do not produce paraly- 
sis in animals. Under these conditions, at most the motor re- 
actions to certain sensory impulses are absent, if the pathological 
lesion has disturbed the connection of the sensory cells of the 
corresponding sensory center with the principal centers. In 
these cases it is difficult to decide whether the absence of reac- 
tion is not due to a lesion of the sensory center itself. Injuries 
of the motor region of the cortex also fail to influence the asso- 
ciated motions and only give rise to disturbances in the re- 
finement and adjustment of the muscular contractions, in the 
motions and carriage of the body and its parts, also to an 
absence of the few separate motions which depend upon this 
particular region. On the other hand, a permanent or transitory 
paralysis may arise in focal disease in the region of the internal 
eapsule and of the parts of the brain which lie nearer to the 
spinal cord, where destruction may occur of the central motor 
tracts passing through a comparatively narrow territory, or in 
the principal centers or in the nuclei of the cerebral nerves. 

In cerebral diseases of animals, the paralysis rarely and 
then only incompletely takes the form of monoplegia proper, 
that is a supranuclear, mainly intention-paralysis of one-half 
of the head or of one extremity. It is also rare to observe 
hemiplegia in the form of supranuclear and mainly intention- 
paralysis of one-half of the body. In diseases of the erus 
cerebri or of the parts of the brain lying behind them, such 
a paralysis as hemiplegia alternans may make its appearance, 
in which a supranuclear paralysis of both extremities and pos- 
sibly one-half of the body obtains together with nuclear paralysis 
in the region of the opposite cerebral nerves. The paralyses 
which are due to lesions in the central motor tracts not in- 
frequently disappear entirely or in greater part, in course of 
time. Nuclear or infranuclear paralyses of isolated cerebral 
nerves are observed more frequently in injury to the motor 
nuclei or roots of the involved nerves. 

Among the abnormal motions ataxia is to be mentioned as 
a focal symptom; it is a disturbance, in spite of unimpaired 
muscular force, of the harmonious and deliberate cooperation 
of muscle groups which belong together functionally, and leads 
to deviations in the direction, course, uniformity, degree and 
energy of the collective motion. It is produced by an interrup- 
tion in the transmission, occurring in the centripetal portion of 
the system of coordination (Wig. 93, page 634). The diagnosis 
of ataxia therefore presupposes the exclusion of a motor 
paralysis. Pure ataxia does not occur frequently in animals; 
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it is more often associated with paralysis, but in that case it is 
always difficult to determine how large a proportion of the motor 
disturbances is to be referred to the paralysis and how much 
to the ataxia. 


Several forms of ataxia are differentiated, according to the localization of 
the lesion in the centripetal part of the system of coordination. Cerebellar ataxia 
consists in swaying of the whole body, also in trembling, uncoordinated movements 
of body parts on every impulse of the innervation. When the animal raises the head 
or the body, on standing or on motion, it staggers about like an intoxicated in- 
dividual, alternately to both sides, forward and backward (Fig. 94 and 95), balanc- 
ing itself, in a way, upon the extremities which are spread far apart, and falling 
now upon one side, or head over or backwards. The head itself executes independent 
swaying motions in these directions. Locomotion is often peculiar in being skipping 
or in jumps (Munk). The extremities are raised high, thrown forward in abduction 
or adduction, and are put down widely apart as though in a tentative manner. If 
there is no necessity of maintaining the equilibrium (as in leaning against a wall, 
or swimming in water), the disturbances in equilibrium disappear entirely, Lut 
motions carried out under such conditions still appear somewhat uncoordinated. 
At the same time a diminution in the energy of muscular action is noticeable 
(asthenia), and also diminished muscular tension (hypotony). If the process is 
not progressive, the trouble disappears more or less in course of time; but trembling 
or staggering motions of the body-parts persist, also a certain degree of clumsiness 
and a ready fatigue; in addition the tendon-reflexes are intensified. The trembling, 
swaying, staggering motions (intention-tremor) depend upon a disturbance of the 
innervation of muscular tension; in consequence the muscular contractions which are 
required for the preservation of a certain position, cease temporarily (astasia), and 
immediately corrective opposite contractions are stimulated. Cerebellar ataxia not 
infrequently is observed in animals with lesions in the cerebellar worm, in both 
hemispheres of the cerebellum or in both crura of the cerebellum. Similar dis- 
turbances, which are, however, limited more particularly to head and neck, are caused 
by bilateral lesions of the N. vestibularis or of the semicircular canals of the laby- 
rinth. 

In cortical ataxia, the appropriate and suitably graded adjustment of the 
motions is absent especially in the lower extremities, with reference to the shape, 
hardness and smoothness of the ground. The animals stumble easily, they piace 
their feet with the back of the toes first, slide on smooth ground and fall down. 
The muscles contract with excessive energy in greater or in smaller number than is 
needed, and in consequence the motions are awkward. Dogs and cats are clumsy in 
reaching for objects held out to them, and their paws often pass by the object. Dis- 
trrkances of this kind are seen in diffuse diseases of the cerebral cortex or in focal 
diseases of the motor region. 

Spinal ataxia is manifested by widespread, jerking forward motions and 
groping stride of the extremities, to which disturbances of the equilibrium may be 
added. It is often mentioned in veterinary literature but probably is very rare in 
its pure form, rather more frequently associated with spinal paralysis. 

Bulbar ataxia is characterized by trouble in coordination similar to those in 
spinal ataxia, associated with bulbar paralysis. 


The convulsions which occur in some cases of disease of the 
motor areas of the cortex constitute the socalled cortical or 
Jacksonian epilepsy. In this condition there are tonic-clonic 
spasms of the whole body at long and variable intervals which 
may. be accompanied by slight loss of sensibility over a cir- 
eumseribed area. This loss of sensibility may be absent. 
Spasms occur in the areas supplied by the cranial nerves when 
the lesions are near the nucleus or nerve root. For example, 
in disease of the crura or the pons there is marked contraction 
of the pupils with absence of, or exaggerated reaction, to light, 
and possibly also strabismus. Hertwig-Magendie’s cross-eyed 
position of the eyes is found in unilateral lesions of the ves- 
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tibular tract, the bulbus of the affected side being directed 
obliquely inward and downward, that of the sound side outward 
and upward, with rolling or falling toward the affected side. 
Spasmodie contractions of the neck-muscles often occur through 
reflex action if the sensory nerve roots near the medulla ob- 
longata are irritated, or through direct irritation of the motor 
cervical nerve roots also in consequence of an increased pressure 
of the cerebrospinal fluid; in the latter case head motions give 
rise to an increase and change in location of the pressure 
and thereby irritate the sensory nerve roots. Spasm of the neck 
muscles therefore indicates diseases in the region of the ob- 
longata and of the upper cervical spinal cord, it usually 1s due 
to meningitis. Finally, now and then a local symptom may be 
attributed to a reflex in cases in which a circumscribed portion 
of the body is involved. 


Fig. 94. Dog affected with cerebellar Fig. 95. Dog affected with cerebellar 
ataxia. ataxia. 


(Illustrations made from two photographs, one taken immediately after the other.) 


If among the motions of compulsion the circular motions, 
and also the pointing or rotary movements occur as focal symp- 
toms, the compulsion-motions always take place in the same 
direction. Both forms of motion appear to develop upon the 
same pathological basis, and especially pointing-motions seem 
to appear in those cases in which the circle becomes small dur- 
ing rotary movements. 


According to the results of numerous experiments, movements in a circle 
are produced particularly by unilateral sensory irritation after the opposite cen- 
tripetal causes of stimulation have been eliminated, producing an excess of 
motion-reactions on one side of the body, especially in cases of unilateral blind- 
ness or deafness, in which the motion occurs, according to the quality of the 
irritation toward its source or in the opposite direction. Owing to a compen- 
satory action of the remaining sensory impressions the animals move in a circle 
only periodically or under certain conditions, and not infrequently the abnormal 
motion disappears after weeks or months. A. further cause of moving in a circle 
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is given in a lateral bending of head or trunk, when the animal follows the un- 
conscious false position of the head. A tilted position of the head may be due 
to unilateral or unequally bilateral lesions of the vestibular tract including the 
labyrinth of the ear, unilateral affections of the cerebellum, unilateral convulsive 
contractions or paralysis of the muscles of the neck, unilateral lesions of the 
region of the neck in the frontal lobe of the cerebral cortex (elimination of 
the action of the cortex by which the contractions on the opposite side of the 
neck muscles are increased). Similar phenomena are produced by a partial uni- 
lateral interruption of conducting impulses, on the part of the central motor 
tracts, in lesions of the middle part of the corpus striatum, of the caudal por- 
tions of the thalamus and the red nucleus, also of the caudal parts of the Corpora 
quadrigemina and the pons. 


Pushing forward occurs, as a focal symptom, probably in 
consequence of bilateral lesions in the neck region or by limit- 
ing the field of vision. Pushing backward may be due to a 
convulsive contraction of the neck muscles. 

During rolling movements the animals roll or turn on the 
longitudinal axis of the body, and this is associated usually 
with rotation of the head, concave bending of the vertebral 
column in the direction of the rolling motion, and with oblique 
position of the eyes (page 637). A similar diagnostic significance 
attaches to pushing or falling to one side. 


Rolling movements are observed quite frequently in small animals, only 
exceptionally in large animals, probably on account of the greater body-bulk; 
in birds they are often prevented by the wings being spread out as if for flying. 
They are due almost always to unilateral affections of the labyrinth, the vestibular 
tract, the crura of the cerebellum and the adjoining parts (hemisphere of the 
cerebellum, region of the corpus restiforme in the medulla oblongata, brachia 
conjunctiva). Together with the simultaneous spiral rotation of the head and 
the oblique position of the eyes, the motion is caused by a relaxation of the 
muscles of neck, trunk and eyes of the one side, because of the elimination of the 
tonic influence of the labyrinth, but according to Hitzig it is simply the reaction 
to a seeming disturbance of the equilibrium. The direction of the rolling usually 
corresponds to the affected side; rolling toward the healthy side is produced only 
by cutting through the brachium conjunctivum, in the direction of the cortex as 
far as the red nucleus, if it is a question of interruption of continuation of im- 
pulses, which is usually the case. Whether diseases of the corpus striatum, with- 
out involvement of the red nucleus or of the brachium conjunctivum, give rise 
to rolling movements, as is asserted by Montané, is not determined. 


Sensibility may be impaired by lesions of the sensory tract 
leading to the cortex and in such eases there is, as a rule, les- 
sened sensibility of the paralyzed portion of the body. In ani- 
mals this partial loss of sensibility is, as a rule, difficult or im- 
possible to recognize on account of the disturbance of conscious- 
ness which usually accompany such diseases. A symptom that 
is far more easily observed is the anesthesia or hyperesthesia 
of the portions of the skin or the mucous membranes supplied 
by the vagus or the trigeminus in cases where either the nucleus 
or the root process of either of these nerves is diseased. 


Sensory Conducting Tracts (Fig. 96). The sensation of pain is conducted 
through nerve fibers which enter the dorsal horns of the cord, together with the 
sensory roots of the spinal nerves (G. s. p.) and spread out around sensory nerve 
cells, at the origin of a secondary tract, passing into the lateral column of the other 
side at the point of entrance, while a small portion passes on the same side toward 
the brain, without crossing, in the lateral ventral column. The crossed tract (cere- 
bral portion of the Gower’s tract, Gb.) passes toward the brain in the anterior 
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lateral column, being added in the medulla oblongata to the principal loop as a 
lateral loop, and terminates ventrally to the posterior nuclei of the corpora quad- 
rigemina, after having been opened up partially, in the ventral nuclei of the 
thalamus (Th.), where it is interrupted again. The thalamus-nuclei (red) send 
out projection-fibers (red) to most sections of the cortex (Gs.). This tract there- 
fore has a diffuse region of entrance in 
the cortex and transmits uncertain pain- 
ful sensations which receive local signs 
only through the simultaneous irritation 
of the sphere of sensation. The uncrossed 
part of this tract consists of a series 
of intersegmental tracts of different 
lengths; in the brain its course is prob- 
ably the same as the one just men- 
tioned. Even the short tracts of the 
gray substance of the cord are capable 
of conducting pain-sensations if strong 
impulses are active. The sensory fibers 
from the cerebral nerves (G. G.) he- 
have in this respect similarly to the 
spinal nerves. 

Sensations of temperature are 
transmitted similarly to those of pain, 
except that the tracts have always a 
crossed course. 

The sensation of touch is con- 
ducted by the equilateral dorsal column 
and the crossed ventral column. The 
fibers enter the cord together with the 
sensory nerve roots, and in part turn 
off toward the brain; they run in the 
dorsal column (black) and unite with 
nerve cells in the nuclei in the medulla 
oblongata (Ng., Ne.), giving origin to 
a second tract which crosses in the 
raphé (R.), passes in the principal loop 
(L.) and opens up in the thalamus 
(Th.) around nerve cells (black). A 
tertiary tract (black) proceeding from 
these. thalamus-nuclei ends in the re- 
gion where the pyramid-tract takes its 
origin, in a circumscribed spot (sphere 
of sensation) where all other qualities 
of sensation seem to receive their local 
signs. The crossed portion of the tract 
consists of a chain of intersegmental 
tracts of different lengths, and is the 
stronger, as compared with the part 
passing alone the dorsal column, the 
lower the animal is in the stage of 
evolution. The sensory fibers coming 
from the cerebral nerves take a similar 
course as the spinal tracts. 

The transmission of sensation of 
depth (of muscles, hgaments, fasciae, 
joints, bones and periosteum) is accom- 
plished by all columns of the cord together, although under normal conditions the 
lateral columns (fasciculus spinocerebellaris dorsalis and ventralis) probably are of 
principal importance. 


Fig. 96. Diagram of the paths of the 
sensory nerves. 


In diseased conditions involving an interruption of the 
optic tract there are also disturbances of vision (see Fig. 97). 


It has been shown by Dexler that in the horse the greater part of the fibers 
of the optic nerves decussate and that the proportion of the fibers from the inner 
portion of the retina (nasal portion) which decussate to those from the outer or 
temporal portion which do not cross is 5:1. Thus it happens that the optic tract 
and the more central portion of the nerve path of vision contain fibers coming from 
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both eyes and the greater number of these are derived from the inner portion of the 
eye of the opposite side (Fig. 97). The optic tract is similar to the above in the 
ruminants and swine, whereas in carnivora the proportion of the filers which cross 
to those which do not is smaller. 
Interruption of the optic nerve 
causes amaurosis of the eye, dilata- 
tion of the pupil and pupillary reac- 
tion is lost. Regarding the lesions 
induced in the chiasma, optic tract, 
thalamus, corpus geniculare laterale, 
optic radiation of Gratiolet, and cen- 
ter of vision by destruction of the 
nerve path nothing definite is known. 
Hemianopia has been observed by 
Probst in dogs resulting from lesions 
in the region of the thalamus pro- 
duced experimentally, and by Rk. 
Balint as a result of lesions in the 
occipital cortex. A similar condition 
is seen in the human subject in cases 
of unilateral injury to the optic path 
posterior to the chiasma. Hemianopia 
is an insusceptibility to light in the 
temporal portion of the retina on the 
same side as the lesion, and in the 
nasal region on the opposite side. 
Total destruction of the chiasma 
would lead to blindness in both eyes 
and complete absence of pupillary 
reaction, but owing to the difference 
in the proportion of fibers which 
decussate in ecarnivora and herbivora 
lesions of the path posterior to the 
decussation determine hemianopia in 
the former, whereas in the latter the 
disturbance of one eye is far greater 
than that of the other. In view of 
the fact that in animals investiga- 
tions of the power of vision cannot 


Fig, 97. 
the horse. 


Diagram of the optic paths in 
R. Retina of the left eye, dark 


be so complete as in man the disturb- 
ances of vision mentioned probably 
pass unnoticed save in  earnivora. 
Besnoit found total blindness on the 
left side in a cow affected with tuber- 
eulosis and softening due to throm- 
bosis of the right hemisphere. 

In cases where there is disease 
of the optic path between the chiasma 
and the basal ganglia and including 
the latter disturbances of pupillary 


portion showing the uncrossed fibers and 
light portion showing the crossed fibers. 


No. Optic nerve. Tro. Commencement of 
the tract behind the chiasma. CM. Mey- 
nert’s commissure. CG. Gudden’s commis- 
sure. Tho. Optic thalamus. Cgl. Lateral 
corpus geniculare. Qa. Anterior corpora 
quadrigemina. SG. Optic radiation of 
Gratiolet. Co. Occipital cortex (optic cen- 
ter). (Adapted from Dexler and Ober- 
steiner. ) 


reaction are to be expected, although 

this is difficult to determine in animals because the constant movement of the eye 
makes it scarcely possible to use the ophthalmoscope. The diminution or absence 
of pupillary reaction is comparatively easier to demonstrate in animals in which the 
proportion of decussating fibers is somewhat large. Diseases of the cortical paths 
of vision cause no disturbance of pupillary reaction. 


Disturbances of the senses of hearing, taste or smell some- 
times occur in diseases of the brain, but they can only be discov- 
ered with difficulty, if at all, in the dog. 


(c) The Localization of Brain Affections. 


With reference to the localization of brain diseases, the general brain symptoms 
are of importance only in so far as their absence, in cases in which other manifesta- 
tions of cerebral trouble are evident, indicates the existence of a disease process, 
which is not very extensive or which is limited to the cerebellum or the region of 
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the medulla) oblongata. The focal symptoms, on the other hand, are of particular 
importance. 

Diseases of the Cerebral Cortex. In cases of severe diffuse disease of 
the cerebral cortex, the gradually increasing disturbances of consciousness and the 
lessened intelligence render the clinical picture more and more similar to that of diffuse 
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loss of the cortex, in which all psychical functions are absent, the animal appearing 
idiotic, deaf and blind, responding neither to impulses of taste nor of smell; on the 
other hand, the associated movements in response to strong impulses or sensory stimu- 
li, and lively general desires (hunger, thirst, sexuality) are preserved. In acute 
diffuse diseases of the cerebral cortex, manifestations of excitement are often present. 
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Fig. 99. Localization on the internal surface of the cerebral cortex of dogs 
(after v. Tschermak). 
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In focal affections of the cerebral cortex (Figs. 98 and 99) the picture differs 
in so far as the manifestations are only those of irritation or on the contrary, normal 
responses are absent, according to the degree of the lesion. Severe lesions of the 
region governing the motions of the extremities, in particular cause the cessation of 
special movements which have been acquired (giving the paw, ete.), they also cause 
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elumsy walk, frequent stumbling, slipping, stepping upon the dorsal surface of the 
phalanges, uncertainty of the opposite extremities and falling to this side, especially 
on smooth ground. In lesions of the ocular region, dilatation of the opposite lid-slit 
is observed, also absence of the ocular reflex and of the nose-lid reflex (twitching of 
lids and corners of mouth when the wings of the nose are being stroked) ; in injury 
to the head-region the animals miss offered food, they drop swallowed food out of 
the mouth, bits of it remain in the cheek-pockets; and in bilateral lesions there is 
a transitory inability to take in food and drink spontaneously. Unilateral affec- 
tions of the region of the neck cause the head to be turned to the diseased side, 
bilateral lesions cause it to be held lowered. Similar symptoms are noted in disease 
of the frontal lobe, sometimes the eyes are turned toward the affected side if the frontal 
oculomotor center is involved. Unilateral destruction of the centers of the trunk 
produces bending of the trunk to the same side. If the ear-region in the temporal 
lobe has been injured, the motions of the ear on the opposite side are absent. 

Lesions of the sphere of vision give rise to cortical blindness (disappearance 
of the power to see), while the pupillary reflexes are preserved, the eye-reflex being 
absent (see page 640 for the distribution of disturbances of vision in both eyes), 
also soul-blindness, that is, the failure to recognize the surroundings, the accustomed 
objects, or objects used with threatening motions. At first an oblique position of 
the head is also noted, and circular motions owing to the one-sided limitation of 
the field of vision. 

In bilateral disease of the sphere of hearing, there is deafness, absence of 
the acoustic ear-reflexes (pointing the ears) on both sides; after a while deaf- 
mutism supervenes (Muns). In unilateral disease the deafness affects the 
opposite side, but it is difficult to demonstrate this, also the acoustic ear-reflex of 
the opposite ear-concha is absent. Unaccustomed or sudden sound impulses produce 
movements in a circle, according to the quality of the impulse, to the affected or 
the sound side. 

In lesions of the centrum semiovale the manifestations either are similar to 
those of cortical lesions (if the foci are close underneath the cortex) or in the 
presence of extensive unilateral foci it may be possible to recognize a supranuclear 
hemiplegia (interruption of the pyramid- and extra-pyramidal tracts); there is also 
an absence of manifestations of sensation. 

Diseases of the inner capsule (Fig. 92, page 633) either produce no appreciable 
symptoms in animals, or then similar losses of function as focal lesions of the cerebral 
cortex, with the difference that slight lesions of the adjoining basal ganglia are 
added. Injuries to the corpus striatum may give rise to increased motor excitement, 
if the middle portion of the nucleus caudatus is involved. Montané has mentioned 
rolling on the longitudinal axis. It is certain that hyperthermia occurs after the 
middle portion of the corpus striatum is injured. In parrots bilateral injury to 
the superficial mesostriatum causes the permanent loss of the acquired ‘‘speech,’’ 
but unilateral injury only gives rise to a temporary loss of the function and also 
of the movements of mastication; injuries to the hyperstriatum (corresponding about 
to the nucleus caudatus of mammalians) produce sensory disturbances manifested 
by rotatory motions. 

Lesions of the thalamus opticus diminish the automatic and emotional move- 
ments, they may also lead to chorea-like motions; if the red nucleus is involved, the 
hody is bent concave and the head turned sideways, together with rotatory motions 
in the direction of the affected side (interruption in Monakow’s fascicle in front 
of its crossing) ; the sensibility on the opposite side may be diminished; if the lateral 
corpus geniculatum is involved, hemianopsia is present. 

Foci of disease in the region of the peduneculi cerebri may give rise to the 
following symptoms: Unilateral paresis on the opposite side if the anterior por- 
tions are affected, before the extra-pyramidal tracts are crossed; otherwise on the 
same side. Under certain conditions an alternating hemiparesis may develop, with 
paralysis of the eye-muscles on the opposite side which corresponds to the focus. 
In other cases rotatory movements are observed toward the healthy or the affected 
side, according to the position of the focus in the oral or caudal portions. Foci 
near the red nucleus and toward the cortex from the crossing of the brachia con- 
junctiva may lead to rolling movements toward the sound side, or lateral position; 
they may also give rise to compulsory movements toward the opposite side. 

If the region of the corpora quadrigemina is affected the pupil-reflex may 
be slow, and there may even be fixed pupil (Argyll-Robertson’s sign); sometimes 
there is lateral rotation of the head and eyes, with movements in a circle toward 
the affected side (if irritation is applied in the opposite direction; sometimes tetanic 
convulsions occur); the hearing is diminished and, in birds, the vision also. If 
the nuclei of the ocular nerves are involved, there is paralysis of the eye muscles, 
if the cerebellum is affected, ataxia is present. 
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1. Cerebral Anemia. Anzmia cerebri. 


Etiology. Acute cerebral anemia follows large losses of 
blood, and may be caused by excessive quantities of blood pass- 
ing to other organs (too sudden escape of exudates or transu- 
dates from the large body eavities, or of gas from the alimentary 
eanal, too rapid parturition). Anemia of the brain of varying 
severity may result from cardiac weakness and general dilata- 
tion of the vessels, in severe infectious diseases, or various kinds 
of poisoning. It is only very occasionally that cerebral anemia 
in animals is due to constriction of the vessels of the brain ow- 
ing to some psychic influence or severe irritation of the skin. 

Among these should be imeluded shock followimg severe imjuries to fhe 2b 
domen. Im this ease the anemia may be due either to 2 refez eomiraction of tie 
vessel of the brain or it may be set up either by 2 reflex imbibition of the heart or 
an excessive dilatation of the vessels of the abdomen A relaxation of the vessels 


of the abdomen is quite possibly the cause of cerebral anemia which frequentiy 
accompanies severe diseases of the alimentary tract. 


Chronic anemia of the brain is generally associated with a 
general anemia or specific disease of the blood ( leukemia, per- 


nicious anemia), and it may also be due to merease of the iIn- 
tracranial pressure. In very occasional eases it may be due to 


- compression or thrombosis of the carotid or even stenosis of the 


aortic orifice. 
_ Anatomical Changes. The meninges appear very pale and 
their vessels in a state of collapse, no plexuses of small vessels 


being visible. The cortex shows scarcely a trace of pinkish color 
and the line of demarcation between it and the white matter 
is indistinct. On section only a very small number of minute 
points of blood are visible. 


Symptoms. In severe acute anemia of the braim there is 
some loss of consciousness from the outset, animals stumble. 
pigs and dogs vomit and very soon fall to the ground. where 
they remain as if dead. 

The mucous membranes are pale, pupils dilated, papilke 
of the optic nerves pale, pulse rapid and thready, respiration 
irregular—slower and deeper than normal or shallow and 
rapid. This state of affairs may last for a varying length of 
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time, and there may be general convulsions followed immedi- 
ately by death (socalled ‘‘nervous apoplexy’’ of old authors). 
In slight cases there is a gradual return of consciousness, and 
this may be followed either by complete recovery, or the ani- 
mals may be weak and dull for some time and for some weeks 
show a tendency to giddiness. 

The symptoms of chronic anemia are less striking; besides 
dulness there may be fright, frequent starting up, spasms of 
certain groups of muscles and even general convulsions. Ow- 
ing to the adaptability of the brain, cerebral symptoms may be 
quite absent in chronic anemia. 


Prognosis. ‘This depends upon the nature of the cause of 
the condition. It is a favorable sign if the pupils contract 
again and react to light. If there are convulsions, severe ane- 
mia is indicated. 


Treatment. Various stimulants may be used, vigorous mas- 
sage of the surface of the body, smelling of vinegar, oil of 
mustard, ammonia, subeutaneous injection of ether, caffein, oil 
of camphor and tincture of musk. If possible, alcohol, black 
coffee or brandy should be administered. Artificial respiration 
if necessary, stimulation of the sensory nerves of the skin, and 
in small animals faradization of the phrenic nerve are recom- 
mended. Finally, injections of physiological salt solution or 
copious clysters may be given. 

In chronic eases the primary disease must be treated, par- 
ticular attention being paid to the general anemia. 


2. Hyperemia of the Brain and of its Membranes. 
(Hyperaemia cerebri et meningum.) 


An increase of the blood-content in the capillaries of the 
brain and of its membranes is always simultaneous in both, 
for anatomical reasons. It may occur in consequence of an 
increased supply of blood (Hyperaemia activa), or on the con- 
trary because of a diminished outflow of the blood (Hyperaemia 
passiva), but does not usually give rise to perceptible disturh- 
ances in the health of animals. 


Etiology. The following are some of the influences which 
may determine an increased flow of blood to the arteries of the 
brain: increased cardiac activity, loss of tone of the cerebral 
arteries, overexertion, rough handling during the process of 
breaking-in, severe psychical disturbances during transport by 
train or boat, rutting, fear, hypertrophy of the heart, acute 
poisoning with alcohol and other narcotics, direct rays of the 
sun falling on the head, too great heat, ete. A kind of collateral 
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hyperemia is set up when large areas are cut off from a supply 
of arterial blood as in thrombosis of the posterior aorta or other 
large vessel, and when the abdominal vessels are compressed 
owing to tympanites. Acute inflammatory processes of the brain 
and membranes are always associated with hyperemia, but such 
instances are more conveniently considered in connection with 
the causal condition. 

Passive congestion may be caused by compression of the 
jugular veins by the splenius muscle, tumors, enlarged thyroids, 
and any sort of inflammatory swelling. It may also be set up 
by a weak heart, chronic lung disease, or compression of the 
lungs owing to gastric or intestinal tympanites. 


Anatomical Changes. In case of acute hyperemia of the 
brain and membranes the brain substance is reddish or yellow 
in color, the venous plexuses of the pia are deep red and there 
may be echymoses. The lesion described may often be missed 
in spite of there having been active hyperemia during life, be- 
cause it tends to disappear for the most part after death (Kitt, 
Dexler). 

In passive hyperemia there may be observed a pronounced 
congestion even in the small vessels and the tortuous course of 
the veins may be traced on the surface of the brain, between the 
convolutions, and even into the cortex. Small hemorrhages 
may be found along the course of the vessels, an increase in the 
_ otherwise clear cerebrospinal fluid and a saturation of the tis- 
sues with serum. 


The greater fullness of the blood vessels of the brain and its membranes in 
dead bodies is usually of post mortem occurrence, due to the accumulation of blood 
on account of the emptying of the arteries during the death struggle and immediately 
after death; it may also be produced by the fact that the head is laid lower during 
and after death, whereby the blood follows by gravity. The cerebral and meningeal 
blood vessels may be filled strongly in the bodies of healthy animals and of animals 
dead of other diseases (Johne, Kitt, Dexler, Joest). 


Symptoms. In cases of active hyperemia the period of ex- 
citement may be followed by one of depression with repeated 
recurrences of excitement. In slight cases the animals are rest- 
less and excited, the eyes are bright, the pupils dilated, and the 
pulse and respiration accelerated. The cranium feels abnor- 
mally hot and the mucous membranes of the head are injected. 
There appears to be some disturbance of consciousness as is in- 
dicated by awkwardness of movement, alarm, and loss of 
appetite. 


These symptoms are hardly due to a simple active hyperemia of the brain 
and meninges which, even in man, produces more subjective than objective symptoms. 
More probably in those cases in animals, which have been taken for active cerebral 
hyperemia, the condition was either one of transitory inflammatory states, or of 
acute relapses of a slight chronic hydrocephalus, or then of functional cerebral dis- 
turbances in the course of other organic diseases and general affections. In five 
horses with supposed hyperemia, Oppermann found otitis externa which was the 
cause of the altered behavior after even brief motion, such as vigorous shaking of 
the head, lessened docility, restlessness, irritable walk, pushing to the side. 
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Passive hyperemia is generally characterized by depression, 
cyanosis of the mucous membranes, difficulty of respiration, and 
a small rapid pulse. . 


Course. In simple arterial hyperemia the normal condi- 
tion is restored either suddenly or gradually, and within a few 
hours all symptoms may have disappeared. Venous hyperemia 
is a temporary condition in cases in which the cause of the con- 
gestion can be removed. In other cases it is persistent, increas- 
ing from time to time, and may lead to the production of great 
depression. 


Diagnosis. In slight cases the normal condition of the ani- 
mal, as regards its cerebral functions, its age and strength, must 
be considered. ‘The periodic appearance of sexual impulse must 
be taken into consideration, for this sometimes causes similar 
changes in animals. The possibility must not be lost sight of 
that the symptoms of hyperemia mark the onset of some acute 
infectious disease, or that some organic disease of the brain, 
stomach or intestine may be behind it. Diagnosis and prognosis 
in the early stages must be made, taking into consideration the 
possible development of further symptoms. As a general rule 
organic diseases of the brain may be excluded if one or two days 
pass without further development. In the horse exacerbations 
of chronic dropsy of the ventricles or encephalitis may be easily 
mistaken for hyperemia of the brain. 


Treatment. In slight cases it is sufficient to bring the ani- 
mal into a large airy box where it can be quiet, and supply it 
with easily digested food and fresh water. 

In severe cases of active hyperemia, prompt venesection in 
the early stages may give very good results, cold compresses 
applied to the head, and irrigations with cold water may bring 
about the disappearance of the hyperemia. For internal treat- 
ment purgatives are indicated, but overdosing with drastic 
drugs may do harm. 

Efforts must be made to get rid of the cause of the hyper- 
emia if possible, and animals that are liable to be affected for 
any reason must be guarded against excitement. 


Literature. Dexler, Nervenkrankheiten d. Pferdes, 1899, 188.—Oppermann, 
Dt We lOO oo 


3. Sunstroke and Heatstroke. 


Etiology. Severe nervous disturbances not rarely occur 
in animals that are exposed to the direct rays of the sun during 
hot weather while at work, or driven in large herds, or trans- 
ported in open cars. But similar cases also occur without the 
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animals being exposed to the sun, the symptoms being due sim- 
ply to the heat. Cases come under observation especially in the 
army during drill, maneuvers, or war, in droves of pigs, sheep 
and cattle, and during transport by rail. The occurrence of such 
cases is comparatively rare in the temperate zones. 


The disease named by Bongartz ‘‘Summer heaves’’ (Sommer- 
dampfigkeit) belongs to this class of disease. This affects horses sud- 
denly that are working in the open. <A proportion of the disease termed 
“fatigue diseases’’ (Ermiidungskrankheiten) also comes under this 
heading (Bartke, Schimmelpfennig). 


Pathogenesis. The direct rays of the sun falling on the 
cranium may possibly cause dilatation of the intracranial ves- 
sels and thus cause hyperemia, but the severe disturbances 
which are sometimes fatal within a short time can hardly be 
caused solely in this way. The possibility must be considered 
whether the sun’s rays, the chemical and not the heat rays, 
cannot be the cause of the inflammatory processes. Such a pos- 
sibility is difficult to conceive in spite of the fact that Amato 
believes that the nerve cells may be injured by ultra-violet rays. 
A more probable view is that the direct rays beating upon the 
cranium cause excessive heating of the central nervous system, 
thus setting up paralysis of the vaso-motor and respiratory cen- 
ters. As a result of this, there is a drop in the arterial blood 
pressure and respiratory disturbance. If the loss of heat be 
diminished owing to a high external temperature or close erowd- 
ing of animals and the body heat be increased by muscular exer- 
cise, the temperature of the animal body may be raised so high 
(40° to 45° C) that nerve paralysis may be produced without 
the direct effect of the sun at all. It is quite easily understood 
that a general rise of body temperature is scarcely ever absent 
when an animal is exposed to the direct rays of the sun. A 
sharp distinction between sunstroke and heatstroke is upon 
these grounds both impracticable and unnecessary. 


Experimental evidence has recently been furnished by Marinesco that nervous 
symptoms may be caused both by the direct rays of the sun, and also by an in- 
crease in the body temperature in animals kept in very hot but quite dark boxes. 

Christiani has demonstrated the diplococcus of sporadic meningitis in the 
cerebro-spinal fluid of horses that have died from heatstroke. But in these cases 
there may have been primary meningitis owing to the unfavorable effect of the heat. 


Symptoms. In the earliest stages there is a rapidly pro- 
gressive dullness and depression, the gait is uncertain and 
stumbling, sweating is observed, and the expression of the face 
is anxious. There is palpitation of the heart, the pulse is accel- 
erated and weak, and respiration difficult. The mucous mem- 
branes are in the early stages injected, but afterwards become 
pale and even bluish. The temperature may be as high as 
45° C. or even higher. In rare cases, the animals show 
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symptoms of excitement which may amount to mania. 
Towards the end, there is violent trembling, the animals 
falling to the ground and dying in convulsions, if prompt assist- 
ance is not forthcoming. In some cases death is sudden with- 
out any remarkable disturbance of health having been observed, 
in other cases animals die in from one to three days. 


In the socalled summer heaves (‘‘Sommerdampfigkeit’’) Bon- 
gartz observed sudden difficulty of respiration, causing heaving move- 
ments of the entire body. While going uphill or drawing a heavy load, 
animals often fell, and sometimes dropped dead. If brought into warm 
stables respiration remained difficult for some hours, and there was 
marked dullness. During cooler or wet weather, there was a rapid im- 
provement in their condition. In cases where the attacks occurred re- 
peatedly, the animals became emaciated. 


Diagnosis. In making a diagnosis the following conditions 
must be carefully excluded, acute infectious diseases, and es- 
pecially septicemic conditions (anthrax, swine erysipelas) en- 
cephalitis, relapses in cases of chronic hydrocephalus, epilepsy, 
congestion or edema of the lungs. Special importance attaches 
to the last two since they are likely to be set up by the same 
external influences. 


Treatment. If possible animals should be placed in a 
shady, cool spot or in water, and cold water should be poured 
over the upper parts of their bodies, and cold applications 
placed over the cranium. If necessary, drugs having a vaso- 
constrictor action may be used, oil of camphor (20 to 30 gm. sub- 
cutaneously for large animals and 1 to 5 gm. for small), ecaffein, 
(4 to 8 gm. or 0.1 to 0.5 gm. subeutaneously), small doses of ether 
or alcohol. If there are signs of edema of the lungs, venesection 
may be practiced. According to the observations of D’Anchald, 
the shelters found in many large towns, the object of which is 
to prevent the occurrence of the disease, are injurious rather 
than useful. It is always to be recommended to give the animals 
water frequently and to pour water over them, if there is danger 
that they may acquire heatstroke or sunstroke (Miller). 


Literature. Bartke, D. t. W., 1898, 101.—Bongartz, B. t. W., 1889, 259.— 
D’Anchald, Bull., 1907, 607.—Marinesco, Compt. R., 1906, 853.—Miller, B. t. W., 
eke nk av(ive 


4, Injuries and Concussion of the Brain. 


Etiology. The causes of bruising of the brain are exclu- 
sively traumatic injuries involving the cranium or some other 
part of the head. In the horse, the commonest causes are 
kicks, collisions, and so on, whilst in the dog it is most fre- 
quently caused by falls from a height, blows on the head, or 
being run over. In ruminants and swine, such cases are less 
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common, but exceptionally concussion may be caused by falls 
or injuries inflicted with the horns. In birds, traumatism of 
the brain is in most cases caused by blows on the head during 
flight. 

Pathogenesis. Any of these causes may, under certain cir- 
eumstances, result in depression or fracture of the bones of 
the cranium with simultaneous hemorrhage into, and more or 
less extensive bruising of the brain tissue. Lesions of the skin 
may be quite trifling or even unrecognizable, and there may be 
bruising of the brain and membranes without apparent injury 
to the cranium. At the instant that the injury occurs the 
brain tissue receives a shock and is bruised or even destroyed 
by the concussion or the foreing inwards of portions of the 
bones. ‘There is a sudden rise in the intracranial pressure. As 
a rule, injuries to the brain and membranes cause symptoms 
of a general nature, but in a proportion of cases there are local 
Symptoms. 


Anatomical Changes. I racture of the bone occurs either at 
the place where the blow is delivered or at some other part of 
the cranium. In the horse fracture of the base of the cranium 
is especially likely to follow a blow on the poll or a fall onto 
the chin, because the base of the cranium is less resistant, and 
at the moment of the blow is forced against the rigid cervical 
vertebre. The same accident follows, according to Berton, after 
a fall upon the zygomatic arch. 

The lesions in the brain vary from case to case, and as a 
rule are found at the place where the injury has occurred, but 
in other cases they are in parts of the brain remote from the 
seat of injury. As a rule the lesions of the intracranial struc- 
tures can be recognized by hemorrhage of the anterior portion 
of the brain, base, medulla, or cerebellum and may even extend 
into the lateral ventricles. In cases where the bones are in- 
jured, and even in cases where there is no such injury, a larger 
or smaller portion of the brain may be reduced to a pulp-like 
mass mixed with blood. 

In many cases there are no lesions visible to the naked 
eye, in spite of the fact that severe nervous symptoms may 
have been presented by the animal during life. Such cases are 
generally included under the term concussion of the brain, it 
being supposed that the temporary or permanent disturbances 
of function of the nerve elements are due to molecular altera- 
tions of the nerve tissue and not to gross lesions. HExperi- 
ments by Westphal, Schmaus, Oppenheim and Bikeles, and two 
observations of Hutyra & Marek show that in cases where the 
central nervous system is apparently uninjured there is ex- 
tensive degeneration of the nerve tissue, and sometimes small 
hemorrhages showing that there has been some tissue disor- 
ganization. There are, therefore, no grounds for distinguish- 
ing between concussion and contusion of the brain. 
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Symptoms, Symptoms of general disturbance make their 
appearance, as a rule, immediately after the infliction of the 
injury. In other cases, some minutes elapse before their ap- 
pearance, and it may be even an hour or more. This is espe- 
cially the case when the disturbances are exclusively or mainly 
due to hemorrhage. In a case in a horse recorded by Hoffman, 
symptoms did not appear until 20 hours after the injury. In 
this case the brain and membranes were injured by the pene- 
tration of a lance head through the lateral wall of the cranium. 
In quite slight cases the animals stumble and fall, rising again 
after a longer or shorter time. They may then appear to be 
quite recovered or they may show local or general cerebral 
symptoms, either for a time or permanently. On the other 
hand, in severe cases, the animals go down at once and die 
within a short time with convulsions and without having re- 
gained consciousness. In a moderate case, the animal lies on 
the ground for some time in a state of complete unconscious- 
ness. The pupils are dilated and the reflexes are quite absent 
or greatly inhibited. Respiration is slow and irregular, or 
may be rapid. The heart and pulse are generally accelerated 
but may be slow and often arhythmic. Involuntary evacuation 
of feces and urine are often observed. In pigs and dogs there 
is often vomiting. 

After a time varying from a few minutes to some hours, 
fibrillar twitchings appear in single muscles or in groups. 
There may be spasms which increase in violence. Nystagmus 
is sometimes seen. After a time the animal raises its head 
and tries to rise, and often succeeds. In cases where there is 
no direct or indirect injury to the motor paths there may be 
more or less extensive paralysis and this makes it impossible 
for the animal to stand or move. 


Hicke observed the following symptoms in a dog that had hemorrhage of the 
brain resulting from a kick from a foal: A great tendency to bite and chase 
other animals and persons, a stumbling gait and frequent falls, dropping of the 
lower jaw and foaming at the mouth. 


If the animals are conscious to some extent, and the func- 
tions of the portion of the brain that is destroyed or injured 
are well known, local symptoms may be recognized which were 
previously obscured by the comatose state of the animal. 

Hemiplegia is seen comparatively frequently in cases in 
which there is some destruction of the central motor path. The 
hemiplegia is either partial or complete on the side of the body 
opposite to that on which the injury is situated, there often 
alternating hemiplegia with supra-nuclear (central) paralysis 
of one half of the body and nuclear or infra-nuclear (periph- 
eral) paralysis of individual cranial nerves on the same side 
as the lesion. Unilateral paralysis is as a rule, more or less 
pronounced under certain conditions. There may be paralysis 
of cranial nerves without hemiplegia. Sometimes both sides 
of the body are affected by a supra-nuclear paralysis. In one 
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particular case in a dog, the fore legs were paralyzed, the ani- 
spe) pushing the paralyzed anterior part of the body along 
with the hind legs. Injuries to one half of the cerebellum or 
the peduncle of the cerebellum may lead to weakness of both 
limbs on the same side. 

Another striking symptom that is not rarely seen in small 
animals resulting from bruising of the peduncle of the cere- 
bellum or the posterior portion of the optic thalamus is ‘‘ waltz- 
ing’’ or rolling or falling over on one side. These movements 
are also seen in cases of paralysis of some of the cranial 
nerves, or in cases of obliquity of vision (see page 639). Lat- 
eral displacement of the head and neck are seen after injuries 
involving one hemisphere, the peduncle of the cerebellum, or 
neighboring tissues. When the head is turned to one side, the 
animal moves in circles, if movement be possible at all. Many 
injuries of the hemispheres are followed by epilepsy of the 
Jacksonian type (see epilepsy). 

Hemianesthesia frequently follows concussion of the brain 
and it is sometimes very difficult to discover even after the 
disappearance of the coma. Paralysis of the sensory nerves 
is easily recognized (trigeminus, glosso-pharyngeal, vagus). 
Concussion is often followed by uni- or bilateral blindness, the 
exact nature of which has not been ascertained. 

In many eases, in addition to the nervous symptoms, evi- 
dence can be found of the effects of the blow such as wounds, 
changes in the form of the cranium, increased sensitiveness, 
ete. When the base of the cranium is fractured there is very 
often injury to the vessels of the pharynx or ear, and there 
may be hemorrhage from both nostrils or the ears immediate- 
ly or soon after the injury is inflicted. 


The following are the symptoms of cerebral hemorrhage in birds: 
The head and neck are twisted on the long axis in such a way that 
the parietal region is directed to one side or even downwards, thus mak- 
ing it difficult or impossible for the bird to take food or water. While 
walking, they fall down on the slightest provocation, and are seized 
with convulsions. In many cases, they appear giddy, and stumble, or 
move in circles, move backwards or suffer severe disturbances of con- 
sciousness, and have epileptiform seizures. 


Diagnosis. Diagnosis is rarely difficult. Difficulty arises 
in cases in which no injury can be discovered. In such eases, 
cerebral hemorrhage, embolism of vessels of brain, and enceph- 
alitis must be taken into consideration. In the absence of 
causal factors that are likely to be followed by encephalitis, 
the sudden appearance of disease unaccompanied by fever in- 
dicates an injury. In birds, contagious diseases, such as fowl 
cholera and chicken pest, must be borne in mind and also the 
fact that disease of the inner ear in chicken pest, diphtheria, 
chicken pox and suppurative inflammation of the ear may 
pure the head to be rotated on its long axis or turned to the 
side. 


654 Prognosis. Treatment. Lightning-stroke. 


Apart from any discoverable lesions of the cranium the 
localization of the disease must be based upon the local symp- 
toms shown. 


Prognosis. In the majority of cases concussion of the brain 
terminates fatally either directly or as a result of complications. 
Nevertheless cases of recovery are not absolutely rare in both 
large and small animals. Needless to say, recovery only takes 
place in those cases in which there is no extensive destruction 
of brain tissue and no great amount of hemorrhage. ‘T'he course 
taken by the disease affords information on this point. Pa- 
tients which to commence with have shown serious symptoms 
may survive, but, as a rule, their value is more or less dimin- 
ished, owing to permanent effects. It sometimes happens in 
cases of fracture of the base of the cranium that the condition 
of the patient shows a rapid and striking improvement, but 
afterwards there is a sudden turn for the worse and the case 
terminates fatally. 


Treatment. Complete rest is essential to avoid further 
hemorrhage, and in animals that are down, the head must be 
raised. Later, when it is thought that the blood has formed a 
firm clot in the injured vessels, stimulants, such as ether and 
camphor, may be given and the animal restored to conscious- 
ness by cold applications to the head. Large animals should 
have plenty of straw under them and they should be turned over 
from time to time, and if possible placed in slings so as to avoid 
bedsores. In eases in which the animals remain comatose for 
a long time nourishment must be administered (see page 138) 
and the injury to the cranium must be treated surgically. 

In view of the doubtful termination of the disease animals 
that are used for food should be slaughtered as soon as possible 
if there is not complete recovery in a short time. 

Literature. Bissauge & Naudin, Rev. Gén., 1905, VI, 212.—Chanier, Ree., 
1907, 297.—Dexler, Nervenkrkh. d. Pferdes, 1899, 161, 164 (Lit. ).—Kicke, Pr. Vb., 


1906, 1h Ss _—Hoffmann, Tht Wis ue 37.—Joyeux, Rev. Vét., 1906, 525.—Noeard, 
A, d’Alt., 1882, 681.—Schmidt, ZL . ‘Tm., 1922, XVI, 89; 


5, Lightning-stroke. 


Occurrence. Animals—cattle, sheep, horses and hogs— 
running in the open, are liable to be struck by lightning, par- 
ticularly if, at the time the lightning strikes, they happen to 
touch the wire fencing which is used so largely. to fence in pas- 
tures (Tapken). Powerful electric shocks act in a manner re- 
sembling lightning. Horses are sometimes injured in this way 
in large towns. 


Pathogenesis. It is the nervous tissues that suffer prin- 
cipally and there may be pronounced disturbance of function 
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without any obvious injury to the nervous tissues. According 
to Niedmer these disturbances are to some extent caused by 
heating of the cerebrospinal fluid. 

In the apparently uninjured nervous tissues of men struck by lightning and 
in animals killed by electric shocks Jellinek found on microscopic examination 
numerous small hemorrhages scattered through the nerve tissue, patches of nerve 


tissue that had been destroyed, and in animals that had lived longer, degeneration 
of nerve fibers. 


Symptoms. Animals that are struck by lightning may be 
either killed on the spot or may die in a very short time. In 
other cases after lying comatose on the ground for some time 
they get up and may appear quite healthy, or they show nervous 
symptoms which may persist for a varying length of time or 
may be permanent. After the disappearance of coma the ani- 
mals are generally somewhat unsteady on their legs and reel in 
their gait, the sensorium appearing deadened. As a rule these 
symptoms disappear in a short time, but not rarely local symp- 
toms persist either for a short time or permanently. Such local 
symptoms are generally those of paralysis, either monoplegia or 
paraplegia, or, more rarely, paralysis of particular nerves. 
There is not uncommonly observed in the horse a permanent or 
temporary disturbance of vision. Ina horse, Engelke observed 
a state of general paraiysis which disappeared completely only 
after six weeks. 

In addition to the lesions of the nervous system there are more frequently 
seen lesions in other organs, and in particular burning or destruction of the skin 
and the underlying tissues. On unpigmented parts of the skin the socalled lightning 
figures can be seen. These take the form of dark-colored streaks or branching 
lines. This is clearly shown in a preparation made from the skin of a sheep that 
is in the museum at Munich. According to Tapken, 90% of the cases show stripes 

“or patches in which the hairs are scorched, sometimes the design being branched, 


these are on the legs and on the abdomen, also on other parts of the trunk, white 
and black portions of the skin being affected equally. 


Treatment. If the animals do not get up for some time care 
must be taken that they have plenty of straw to lie upon and 
are turned from time to time. If there are severe symptoms of 
sensory disturbance, stimulants may be given (alcohol, ether, 
camphor, caffein, stimulation of the skin). As a rule recovery 
takes place without any treatment whatever. 

Literature. Dexler,, Nervenkrkh. d. Pferdes, 1889, 268 (Lit.).—Jellinek, V. 


A., 1902, CLXX, 56.—Engelke, Z. f. Vk., 1911, 128—Oppermann, D. t. W., 1911, 
244.—Tapken ibid., 1911, 17. 


6. Hemorrhage of the Brain. Haemorrhagia cerebri. 
(Apoplexy, Cerebral Apoplexy.) 


Strictly speaking cerebral hemorrhage refers only to such 
hemorrhages of the brain as are not due to either traumatic in- 
fluences or inflammation. 


Etiology. Among the domesticated animals cerebral hem- 
orrhage is due principally to diseased conditions in which there 
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is malnutrition of the vessel walls,and also to acute infectious 
diseases, such as anthrax, purpura, hemorrhagic septicemia, ete. 
Hemorrhage of the brain may also occur in cases of anemia, 
leukemia, hemophilia, chronic hepatitis, and nephritis. In the 
horse hemorrhage in exceptional cases is due to rupture of an 
aneurism of some artery of the brain, the aneurism having been 
caused by the larve of sclerostomes (Kitt). In many cases it is 
due to heart disease (Hering, Scoffie), but neoplasms, such as 
gliomata and ghosarcomata are rarely concerned, owing to their 
very infrequent occurrence. So far no one has demonstrated 
atheromatous arteritis of the vessels of the brain in cases of 
hemorrhage in the lower animals, and in any case that condition 
must be far more rare in animals than in man (Dexler). . The 
outbreaks of cerebral hemorrhages observed by Vath were, in 
view of the course of the disease, in all probability due to an in- 
flammatory process of some kind. 

Diseases of the vessel walls may per se lead to hemorrhage 
or there may be other factors involved. In this connection an 
increase in blood pressure plays an important part (during 
work, excitement, etc.). 


Anatomical Changes. The hemorrhages are, as a rule, 
small and punctiform, but they may be larger. The majority 
are to be found in the cortex and the large ganglia. On the eut 
surface they appear as purple-red points which can neither be 
scraped off with a knife nor washed away with a stream of 
water. 

Hemorrhages between the membranes, or between the dura 
and the cranium (intra- or extrameningeal hemorrhage), occur 
more frequently and especially in cattle. In such cases the hem- 
orrhages tend to be more extensive (see fig. 101). 


Symptoms. The smaller the hemorrhages and the more 
localized they are the less is the intracranial pressure increased. 
Under such circumstances both general and local symptoms are 
proportionately slight. The capillary hemorrhages that occur 
in acute infectious and other disease usually pass unnoticed. In 
cases where the hemorrhages are more extensive the symptoms 
resemble those seen in eases of contusion of the brain. The ani- 
mal is giddy, stumbles and trembles, may make involuntary 
movements, and then collapse and fall to the ground im a state 
of coma. Death may supervene with convulsions, or there may 
be recovery sooner or later. In such cases there may be symp- 
toms of a general or local nature which may be permanent or 
temporary, and these may cause death in the end. If the hemor- 
rhage is not very severe there may be no complete loss of con- 
sciousness, the animal only showing giddiness and unsteadiness 
of gait, and in addition certain local symptoms. Hemorrhages 
of the medulla which are somewhat more extensive generally 
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cause sudden death. (Holterbach observed uninterrupted rumi- 
nation in a cow that was otherwise quite unconscious owing to 
intermeningeal and intraventricular hemorrhage.) 

Judging from the scanty records of the published cases the 
local symptoms would appear to resemble those seen in con- 
tusion of the brain (see page 652). 


Diagnosis. The sudden occurrence of symptoms of loss of 
consciousness without any traumatic influence at work and under 
conditions which suggest the possibility or probability of hemor- 
rhage of the brain, 
indicates that such 
hemorrhage has 
taken place either in 
the brain itself or 
between its mem- 
branes. Hemorrhage 
may occur in cases 
of encephalitis but 
in cases of this kind 
the loss of conscious- 
ness is preceded by 
some evidence of ill- 
ness and often by a 
rise of temperature. 
The rise of tem- 
perature is often ob- 
served after the 
hemorrhage has oc- 
curred. Embolism 
may lead to similar 
symptoms and this 
possibility must al- 
ways be borne in 
mind in eases in 

Fig. 101. Bilateral epidural hemorrhage in a cow. which there is or- 
ganic disease of the 
heart, thrombosis of the anterior aorta or vessels of the head. 
Sudden collapse may be caused by anemia or edema of the lungs, 
but in such cases the difficulty of respiration is a prominent 
symptom. Differential diagnosis is less difficult in cases where 
collapse is due to heart disease because there is little or no dis- 
turbance of consciousness. 

As arule the position of the hemorrnage can only be ascer- 
tained by observing the local symptoms during the later stages 
of the disease. 

In herbivora a microscopic examination of the blood is in- 
dicated in view of the fact that the case may be one of anthrax. 


Treatment. As in all cases of hemorrhage rest is of prime 
importance. Immediately or within a short time after the 
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hemorrhage venesection should be practiced and a stimulant 
given (ether or camphor subcutaneously). Cold compresses to 
the head are indicated. After the disappearance of severe 
symptoms suitable nourishment that is not too rich may be 
given, followed by a mild purgative. It is advisable to slaughter 
animals suitable for food at once if dangerous symptoms are 
present. ' 

Attempts may be made to cure any paralysis that may be 
left by systematic passive movements of the affected limb, by 
massage, and by the application of electrical currents. The 
systematic administration of potassium iodide is believed to as- 
sist in the rapid absorption of the extravasated blood. 


Literature. Dernbach, Z. f. Vk., 1907, 174.—Dexler, Nervenkrkh. d. Pferdes, 
1889, 192 (Lit.).—Eve, Vet. Ree., 1905, 574.—Holterbach, D. t. W., 1909, 288.— 
Leblane, J. Vét., 1903, 595. 


7. Obstruction of the Vessels of the Brain. 
(Encephalomalacia. ) 


Plugging of the vessels of the brain may be due either to throm- 
bosis or embolism. In eases of embolism there must be some defect in 
the left half of the heart, or thrombosis of the anterior aorta or ¢ar- 
otid. Although such lesions are common in the heart, and especially 
in dogs, there are scarcely any references in literature to the subject 
under consideration. It is quite likely that in the future more exact 
clinical observations and more frequent examinations of brains at the 
postmortem, may show that the disease is more common. This was an 
obvious cause of the softening of the brain in a number of the cases 
recorded. Bouley and Johne found embolism of the cerebral arteries 
as a result of thrombosis of the carotid in one case; and Vosshage re- 
cords a ease of thrombosis of the posterior cerebellar artery in a horse. 
An embolic obstruction of the cerebral arteries may be induced by ani- 
mal parasites, especially embryos of Strongylus vasorum (Capdebielle 
& Hussenet), larve of sclerostoma and amphistoma (Lafarque). 


Huynen found extensive calcification of the smallest and medium-sized arteries 
of the membranes in a 10-months-old calf, the vessels of the superficial layers of 
the cortex being similarly affected around some hemorrhages in the brain suh- 
stance. 


In one ease there was thrombosis of the great cerebral vein, and in 
a few cases thrombosis of the venous sinuses of the brain. In a case 
recorded by Boelmann, there was thrombosis of the great cerebral vein, 
resulting from a cellulitis of a fore foot that had been in existence for 
four weeks. There was softening of the white matter and the lesion was 
confined to the left hemisphere. In a ease recorded by Berlin, there 
was thrombosis of the venous sinuses due to gangrene of the lungs in a 
horse; while Moussu records one in a cow in which the cause was an 
abscess of the esophagus. Kitt also records a case of thrombosis of the 
sinuses in a horse. In a ease observed by Thum, the horse had been 
less lively before the manifest disease, which was preceded by colic; 
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according to this observer, the digestive troubles responsible for the 
colic may have given rise to the entrance of intestinal bacteria or of 
other microorganisms into the blood, and these microorganisms or their 
toxins then produced an inflammatory thrombosis of the sinus. 

In addition to the local changes in the blood vessels, the anatomical 
changes consist in softening of the brain (encephalomalacia ) associated 
with degeneration and fatty changes in the nerve substance and the 
elia-cells. 

It is at present impossible to give a general survey of the 
symptoms, as the references to this kind of ease are very sparing. It is 
obvious that the local symptoms will depend upon the portion of the 
brain affected; and general symptoms will depend upon the local symp- 
toms shown. As in hemorrhage of the brain, thrombosis or embolism of 
the arteries is responsible for the sudden appearance of general symp- 
toms of brain disease. These may disappear sooner or later, but they 
may also be responsible for the death of the animal. In cases of throm- 
bosis of the veins or venous sinuses symptoms make their appearance 
more gradually as in encephalitis. 


In Boelmann’s case a mare appeared to be dull and its gait was uncertain, 
the head was drawn round towards the left side, and the animal moved in circles 
in this direction. At a later stage the animal showed the following symptoms: 
Paralysis of the left eyelid, partial closure of the left nostril, insensibility of the 
left half of the head, dullness and later ulceration of the cornea of the left eye, 
the lower jaw drawn towards the left. Hight days later the animal could no longer 
stand and death occurred on the 24th day. At the postmortem an old thrombus 
1.5 cm. in length was found in the vein of Galen at the point where it enters 
the sagittal sinus, and another in the neighborhood of the corpus callosum. There 
was softening of the entire left hemisphere but especially in the middle part. 

In a steer suffering from suppuration of the submaxillary gland Moussu ob- 
served, two weeks after the commencement of the disease, increased excitability, 
and eight days later symptoms of excitement alternating with dullness. At the 
postmortem it was found that the suppuration had extended along the internal caro- 
tid and thus reached the base of the brain, and caused inflammation of the venous 
sinuses followed by thrombosis. 

Vosshage saw the following symptoms in a case in which there was throm- 
bosis of the posterior cerebellar artery: Paralysis of the right side of the body, 
staggering gait and paralysis of the left facial nerve. 

In a case in which there was diffuse calcification of the arteries of the brain 
and membranes Huynen observed coma, elevation of the head, involuntary move- 
ments and a staggering gait. The train of symptoms recalled sleepy staggers. 


Literature. Berlin, O. Vj., 1879, LI, 142.—Boelmann, Ann., 1885, 275 (Ref.). 
—Huynen, ibid., 1907, 80.—Moussu, Ree., 1899, 313.—Schutz, A. f. Tk., 1878, IV, 
145.—Vosshage, D. t. W., 1902, 483.—Capdebielle & Hussenet, Rev. vét., 1911, 144.— 
Lafarque, Rec. d’hyg. et de méd. vét. mil., 1909, X, 705. 


8. Inflammation of the Brain and Meninges. 
(Meningo-encephalitis. ) 


Meningo-encephalitis is a term applied to inflammations 
which commence in the pia mater and extend along the blood 
vessels and lymph spaces into the brain substance, or which 
affect both parts simultaneously. Smail and usually peri- 
vascular foci of cellular infiltration are found dispersed through 
the substance of the brain. 


Although ordinarily this affection is described as meningitis or 
leptomeningitis, the designation meningo-encephalitis is more appropri- 


: 
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ate, because the close anatomical relations between pia mater and cere- 
bral cortex, and the open connection between the subarachnoid- and the 
lymph spaces necessarily determines an early transmission of the menin- 
geal inflammation to the cerebral substance, and not infrequently a 
simultaneous involvement of both tissues. The clinical picture accord- 
ingly is composed of meningeal and encephalitic manifestations, although 
of course one or the other kind of symptoms may predominate, accord- 
ing to the origin and distribution of the existing inflammatory changes. 


Occurrence. Simple acute meningitis occurs more fre- 
quently in the horse than in other animals and cases are most 
frequent during the hotter periods of the year. On the other 
hand, there is no particular. difference in the incidence of sec- 
ondary meningitis in the different species. 


According to Christiani there was an increase in the number of cases of 
primary meningitis simultaneously with every addition of horses to the stables in 
the Prussian army and the number of cases increased in proportion to the increase 
in the number of horses. The disease reaches its maximum during the second and 
third quarters of the year, just as does the socalled Borna disease. 


Etiology. Simple meningitis (primary or idiopathic men- 
ingitis) is with few exceptions due to an infection. In the horse 
primary meningitis is not rarely a sporadic case of enzootic 
cerebro-spinal meningitis and is set up by the cause of that 
disease. This view receives strong support from the more re- 
cent investigations-of Christiani. This author found diplococci 
agreeing with the cause of Borna disease on the one hand and 
with the micrococcus of cerebro-spinal meningitis of Weichsel- 
baum in all its characters on the other, in the spinal fluid of 
practically all his cases of so-called acute hydrocephalus in the 
horse. The diplococci were never found in horses suffering 
from other diseases of the brain. The same diplococei were 
found in a goat dead of acute meningo-encephalitis. 

In horses and other animals, other infectious agents may 
be concerned. Joest and Werrmann, for instance, each found 
in a horse a primary botryomycotic leptomeningitis of the olfac- 
tory bulb; Streit found the Bacillus necrophorus in the menin- 
gitic exudate obtained from two horses. With reference to ex- 
periences in man, it cannot be denied that microorganisms which 
live in the normal animal body may stand in relation, under cer- 
tain conditions, if their virulence has increased or the resist- 
ance of the organism has been lowered. 

According to Poulsen sporadic cases of simple meningitis 
occur in cattle at all periods of the year. Cases are more fre- 
quent in young animals than in adults and the cause is not ex- 
actly known. Poulsen further observed cases following calving 
which were apparently due to this, but quite distinct from par- 
turient paralysis. This disease he named puerperal menin- 
gitis. The disease developed without exception one or two days 
after calving, never later, and never before calving. 

Misch found cocci in two cases of meningo-encephalitis in 
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the rabbit, cultures of which set up a similar disease by in- 
travenous inoculation into experimental animals. 

According to Klee a special form of acute meningitis occurs 
in the pigeon (the so-called staggers [see disease of the vestibu- 
lar nerve]) caused by a bacterium measuring 1 to 114 » in 
length. The so-called ‘‘turning disease’’ of geese also is claimed 
to be a cerebrospinal meningitis, by Haubold. 

There are certain exciting causes that play some part in the 
production of simple meningitis. Among these may be men- 
tioned: bad weather (cold and wet), chills, concussion of the 
brain, long exposure to the sun, transport by train, intensive 
feeding, overexertion, etc. Up to the present no exact observa- 
tions have been made to ascertain to what extent the direct rays 
of the sun may be responsible for meningitis. Cases are prin- 
cipally observed in young animals and in geldings that are 
housed in hot, damp stables, and fed on a rich diet; circum- 
stances which predispose to infectious disorders. Christiani, 
on the other hand, was unable to show that even a long period 
in a stable that was damp had any predisposing effect. It isa 
generally accepted idea that the progeny of animals subject to 
staggers are more easily affected than the progeny of healthy 
animals. 


Secondary meningitis may be due to a large variety of 
causes. The most common cause is probably a pyogenic bac- 
terium of some kind or the streptococcus of strangles. In eat- 
tle cases due to the bacillus of tuberculosis are comparatively 
common. Hjortlund found tuberculous changes in the central 
nervous system in 0.42%, on an average, of the cattle found 
tuberculous on slaughtering, in the course of eight years; the 
affection usually had taken the form of leptomeningitis and was 
far more frequent in younger animals, even if no generalization 
of the tuberculosis was present. Koske proved that the men- 
ingitis met with in cases of infectious rhinitis in the pig (see 
page 12) was due to the bacillus pyocyaneus. Other microor- 
ganisms may be of etiological importance in certain cases, and 
even toxic substances derived from microorganisms which are 
multiplying in other organs and have been absorbed into the 
circulation. 

The infection may be carried into the cranium through 
wounds resulting from kicks, trepanning, etc. Not rarely men- 
ingitis may be due to disease in neighboring parts; tuberculosis 
of the cranial bones in cattle, caries of the petrous temporal 
bone in dogs and pigs, and more rarely in horses, necrosis of the 
atlas may be the starting point, the infection reaching the men- 
inges either directly or by way of the blood vessels or nerves. 
Similarly general inflammation of the eye, diseases of the mid- 
dle ear (in dogs and swine), chronic catarrh of the nasal sinuses 
in the horse and cattle, deep-seated inflammation of the wall of 
the pharynx, suppuration in the parotid region may lead to 
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acute meningitis. Foreign bodies penetrating the cranial cav- 
ity from the pharynx may also act as vehicles of infection (Dur- 
réchou). Finally, rupture of a cerebral abscess on the surface 
of the brain or in the ventricles may cause purulent inflam- 
mation. 

Infective material may reach the meninges by way of the 
blood stream in eases of strangles, ulcerative endocarditis, tu- 
berculosis, injuries to the stomach (Rabieaux), ete., and also 
from gangrenous foci in the lungs and possibly also from worm 
nodules in the intestine (Hess). 

In occasional cases secondary meningitis may be due to the 
invasion by animal parasites, such as the larve of the Scleros- 
toma armatum, the gastrophilus in the horse, (strus bovis in 
eattle, the larve of ticks and ccenurus cysts in the sheep, cysti- 
cerci in the dog and pig. 

As to the occurrence of fetal meningo- -encephalitis, only 
Marchand & Petit have published a report, describing inflam- 
matory changes which they observed in a young horse with con- 
genital hydrocephalus. 


Pathogenesis. The invasion of the infectious virus takes 
place from the outside, through perforating wounds of the skull, 
or by direct continuation of disease processes of the skull which 
are contiguous to the membranes. The invasion may also oceur 
along the blood vessels and nerves, in diseases in the imme- 
diate neighborhood of the skull. Under these circumstances the 
infection may occur wholly or in part by the lymph paths, 
namely through the lymph vessels which accompany the olfac- 
tory nerve and pass into the subarachnoidal space of the brain; 
also through the perilymphatic space of the auditory labyrinth 
and of the perichoroidal space, which communicate with the 
subdural space, and furthermore along the lymph vessels which 
pass through the foramen lacerum et jugulare (in cattle also 
through the foramen ovale) and through the foramen hypo- 
glossi to the network of lymph vessels at the base of the skull, 
which likewise intermediate a communication between the sub- 
dural space and the lymph space on the external surface of the 
skull. A hematogenic infection is to be considered usually in 
those cases in which meningo-encephalitis occurs as a sequel to 
diseases in distant organs. Lung diseases (particularly tuber- 
culosis) form an exception in so far, as the bacilli which have 
been thrown into the pharynx, by coughing, may pass through 
the pharyngeal mucous membrane into the retropharyngeal 
lymph nodes and from there may be carried into the cavum of 
the skull through the suberanial lymph vessels. 


According to Fraenkel’s investigations concerning the occurrence of bacteria 
in the brain, in the course of general infectious diseases, the brains of persons dead 
of specific or non-specific acute infectious diseases very often contain bacteria 
(pus bacteria in about three-fourths of the cases), although the patients had mani- 
fested no cerebral symptoms or at most very slight ones during life. In these 
eases histological examination disclosed small inflammatory, necrotic and hemorrhagic 
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foci surrounded by very slight perivascular cellular infiltration. Similar findings 
have been recorded by Oseki and Cerletti. The conclusion, that similar changes 
occur in domestic animals, is justified by the changes found by Cerletti in the brains 
of dogs ill with distemper, which had shown no nervous symptoms during life, and 
by the fact that Joest found an unusually high content of albumin (0.32%) in 
the cerebrospinal fluid in a horse dead of sepsis. It is a matter of course that all 
stages of variation may exist between the inconsiderable tissue changes mentioned 
above, and those which give rise to clinically manifest symptoms. 


The regional distribution of the infectious virus, within the 
cavity of the skull, occurs through the subarachnoid spaces 
which are in open connection one with the other, from which the 
germs are, in most acute cases, carried with the cerebrospinal 
fluid into the subarachnoid spaces of the spinal cord, which in 
their turn are connected with the former ones. From the sub- 
arachnoid spaces the germs may enter the substance of the 
brain through the adventitial sheaths of the blood vessels which 
constitute direct continuations of the spaces; they are then dis- 
seminated along the adventitial sheaths, and easily get into the 
ventricles of the brain from the plexus chorioidei which are 
separated from the ventricular cavities only by a layer of cells. 
In cases of hematogenic infection, the bacteria may localize si- 
multaneously in the meninges and in the substance of the brain, 
and it may happen accidentally that they localize only within 
the brain, in foci or in diffuse distribution. 

The action of the inflammatory virus produces an arterial 
hyperemia in the membranes and in the cortex, also a serous 
and cellular infiltration which is usually particularly evident 
around the blood vessels. The chemical substances of the micro- 
organisms, which are immediately injurious to the nerve tissue, 
do not only stimulate an inflammatory process, but they are re- 
sponsible for functional disturbances of the nerve-cells in the 
cortex, and in consequence, for a variety of general cerebral 
symptoms; this action is aided by the increase of the intra- 
eranial pressure due to the hyperemia and the inflammatory 
exudation. The roots of the cerebral nerves, which are situated 
within the membranes, are frequently involved in the inflamma- 
tory process, and the terminal nerves in the meninges are irri- 
tated by the increased pressure and also by the inflammatory 
process. Frequently large portions of the brain are not injured 
at all. 


Anatomical Changes. In many cases of acute meningo- 
encephalitis, macroscopic changes are absent, or the clear cere- 
brospinal fluid may be increased in amount; there may be an 
inconsiderable hyperemia of the meninges. In these cases the 
inflammation can be demonstrated only through microscopical 
examination. In the great majority of cases, however, an ac- 
eumulation of slightly turbid, yellowish or reddish serous fluid 
takes place in the subarachnoid or subdural spaces (Meningo- 
encephalitis serosa; Hydrocephalus externus). Less often a 


fibrinous exudate (M. fibrinosa) is found, taking the form of 
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yellowish-white streaks along the injected blood vessels, con- 
sisting of fibrin and leucocytes. Markedly purulent exudate (M. 
purulenta) usually accumulates only on isolated places of the 
surface of the brain, and then the pia mater is saturated with 
pus and is thickened. The inflammatory changes extend, in de- 
creasing intensity, to variable distances in a caudal direction, 
usually into the spinal canal (Meningo-Encephalomyelitis, Men- 
ingitis cerebrospinalis). Its intensity varies also according to 
the portions of the brain which are involved, and the inflamma- 
tion may affect particularly the convexity (Meningo-Encepha- 
litis convexitatis), or the base (M. basilaris), or other portions 
of the brain. In primary meningo-encephalitis of cattle, Poul- 
sen found decided inflammatory changes particularly in the an- 
terior halves of both hemispheres. Tuberculous meningo- 
encephalitis mostly develops on the base, in the form of a puru- 
lent or gelatinous infiltration of the meninges, or as a se- 
rous: meningo-encephalitis; in both forms millet- to hempseed- 
nodules, gray or yellow, are visible along the larger blood ves- 
sels. In the case of tuberculosis, the disease often is present 
only as a nodular meningitis, which is not diffuse, but associated 
with isolated miliary tubercles. 

The substance of the brain is often soaked with serous fluid, 
it has a moist sheen, and the convolutions may be flattened. On 
the sections, blood vessels may be seen, and dots of blood which 
escape from the cut vessels (so-called vessel-dots), small hemor- 
rhages are less frequent (apoplexiae capillares), and in excep- 
tional cases softened foci are visible, which are usually small. 
The arterial plexuses are often gelatinous, and the ventricles 
contain a yellowish turbid fluid which may be mixed with fibrin 
and exceptionally is purulent (Hydrocephalous internus acutus). 
Occasionally the inflammation is limited to the arterial plexus 
and the Telae chorioideae, and in these cases the ventricular 
walls may be softened (Meningo-Encephalitis ventricularis s. 
interna). 

A systematic microscopical examination, including as many portions of the 
central nervous system as possible, might make it possible to demonstrate meningo- 
encephalitic changes in the form usually of perivascular cellular infiltration, even 
in cases with negative macroscopie findings in animals which had presented meningo- 
encephalitic symptoms during life. Little is known about the nature of the cells 
in the exudate. . From observations in man, it may be expected that, in cases with 
simple acute meningo-encephalitis, leucocytes with lobulated nuclei and plasma-cells 
are probably most frequent. In three cases of tuberculous meningitis, Joest found 
numerous lymphocytes and many plasma-cells interspersed through them in the 
periphery of the characteristic tubercles with giant cells. Systematic researches 
are also still to be made with reference to the cell-content and the chemical com- 
position of the cerebrospinal fluid. In a horse with Hydrocephalus externus, Joest 
found 8.8% of albumin in the cerebrospinal fluid. In man as much as 3% and 
more is found in cases of serous meningo-encephalitis; in cases of purulent inflamma- 
tion the cerebrospinal fluid has been found to contain 8-9% of albumin. 

In chronic meningo-encephalitis the pia mater is thickened particularly among 


the blood vessels, it is of muky ciovuuy appearance and more closely adherent to 
the brain substance. 


Symptoms. Acute meningitis is accompanied by general 
symptoms of brain disturbance which gradually reach their 
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maximum within a shorter or longer period. At the commence- 
ment disturbance of consciousness shows itself by the dullness 
of the animal; they take less notice of their surroundings, but 
stand with staring eyes and frequently take up unnatural posi- 
tions. They do not respond to accustomed calls, a sudden noise 
startles them, but they promptly fall into a sleepy state again. 
Animals can only be induced to move with difficulty, and while 
moving are difficult to lead; their movements may be clumsy 
and stumbling, or in some eases the feet are lifted high and 
the head is held up. Dogs are particularly restless and fre- 
quently change their position and attempt to hide themselves. 
They make no response when called and do not recognize their 
owners. They are likely to snap at one’s hand. 

From time to time and frequently within a few hours of the 
onset of the disease there are symptoms of excitement and even 
of mania. Horses attempt to walk through or over any object 
that may stand in their way; they sometimes stand with their 
heads pressed up against a wall and move their limbs as if they 
were walking. In many eases they kick and bite at the manger, 
neigh, rear, move in circles, and finally collapse, or in some cases 
fall over backwards, by which time they, as a rule, have several 
wounds about the head and face. In cattle there is sudden rest- 
lessness, stamping of the feet, the head is held up and the ap- 
pearance is wild and staring. They bellow, stagger, strike out 
at any object or person near them with their horns, lash their 
tails, and climb into the manger. Finally, they go down and 
general convulsions set in which may be started by a very slight 
external stimulus, and which recur a number of times. In cases 
of tuberculous meningitis, symptoms of excitement are, as a gen- 
eral rule, absent. Swine utter piercing squeals, root about in 
the straw, and try to climb the walls of the sty. Symptoms of 
mania occur far more rarely in the other species of animals. 
In dogs such symptoms are exceptional; they wander about in 
an aimless fashion, howl and sometimes bite at the bars of their 
kennels. 

The period of mania is, as a rule, of short duration, not 
more than a quarter or half an hour, and is followed by a period 
of deep depression. The animals are utterly indifferent to their 
surroundings, and if made to move, do so with the greatest 
unwillingness. They lie stretched on the floor, lifting their 
heads now and then and moving their legs as if walking, or they 
stand with eyes closed and the head supported either against the 
wall or in the manger. The limbs take up unnatural positions, 
either widely separated or even crossed, the result of which is 
that they collapse. 

The respiration during the period of excitement appears to 
be accelerated, but afterwards is, as a rule, retarded, deep, and 
toward the end is sometimes of the Cheyne-Stokes type. The 
pulse may be accelerated or slower then normal, and it is full. 
The frequency is altered by the very slightest of influences. In 
the later stages it is weak and scarcely perceptible. 
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In carnivora and swine there is sometimes vomiting, par- 
ticularly in the later stages. 

At the commencement of the disease, animals, and espe- 
cially dogs, appear to be in a state of hyperesthesia. With the 
increase of the disturbance of consciousness this decreases until 
strong stimuli may provoke no reaction. In eases of extensive 
meningitis there is often increased sensibility and warmth of the 
roof of the cranium. 

Local symptoms are rarely observed and then, as a rule, 
in the later stages only. Cramp of the muscles of the eyes 
causes nystagmus, rolling of the eyes or strabismus. In cattle 
the strabismus tends to be a convergent one. The pupils are 
generally unequally dilated, and the reaction to hght is either 
slow or entirely absent. These symptoms are sometimes asso- 
ciated with spasms of the muscles of mastication or trismus. 
In a proportion of cases there are contractions of the muscles 
of the lips, ale of the nostrils and ears, while in some cases 
there are spasms of the neck. Fibrillar twitchings or muscular 
contractions are also seen in some cases in the muscles of one 
or other of the limbs. Individual muscles may become para- 
lyzed. In this connection the squinting due to paralysis of some 
of the muscles of the eyes is of importance, because when asso- 
ciated with unequal dilatation of the pupils and rigidity it indi- 
cates some diseased process involving the base of the brain. 
In addition to this there may be observed paralysis of the 
pharynx, of the muscles of the face, tongue and levator of the 
upper eyelid. Very rarely there is hemiplegia. 

Careful examination often will make it possible to recog- 
nize symptoms of meningomyelitis. 

There is often an elevation of temperature, this being one 
of the first symptoms. In the larger animals a rise of tempera- 
ture occurring in the later stages is not infrequently connected 
with some septic infection or pneumonia. 

There is partial or complete loss of appetite. In their mo- 
ments of semi-consciousness animals will pick up food, but they 
chew it in a clumsy fashion and let it fall ont of their mouths 
again, or appear to forget that they have it in their mouths. 
While drinking they will lower their heads into the water until 
their nostrils are covered. As a general rule the animals are 
constipated and the elimination of urine is retarded. 

At the present time little is known regarding the symptoms 
of chronic cerebral meningitis. In view of the fact that it is 
the cortex that is chiefly involved disturbance of the functions 
of the cortex might be expected. Some cases of staggers might 
be due to chronic peri-encephalitis. Lecarpentier observed 
twisting of the head and rolling to the right in a young dog 
affected with ossification of the tentorium cerebelli and com- 
pression of the motor branch of the trigeminal nerve. 


Course. Horses die, as a rule, within two or three days 
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after the first appearance of symptoms; that is to say, before 
the excitement or stupor has become sufficiently pronounced to 
aliow of a sufficiently accurate diagnosis to be made. There are 
cases, however, in which the onset of the mania is apparently 
sudden; this being quickly followed by a period of great depres- 
sion and death within twelve hours. There are still other cases 
in which the animals appear merely exhausted for several days, 
the exhaustion being associated with loss of appetite, difficulty 
of moving, dullness, etc.; the symptoms peculiar to the disease 
becoming pronounced towards the end of the second or third 
week. There are all gradations between these two extremes and 
in practice the differentiation between the acute and chronic 
forms is not sharply marked and is of little actual value. In 
cattle primary meningitis generally lasts for one-half to two 
days, whereas tuberculous meningitis is, as a rule, subacute, yet 
in this affection also the manifestations of cerebral irritation 
may appear suddenly, even though the tuberculous process may 
have existed for a considerable period. 

With regard to the sequence of the symptoms it may be 
said that the disease generally commences with dullness, fol- 
lowed by a period of excitement. This in turn is followed by 
loss of consciousness and in a proportion of cases by paralysis. 
These stages frequently merge into each other and there may be 
a complete absence of paralysis. In other cases the periods of 
excitement and stupor alternate at varying intervals, and not 
rarely there is obvious improvement in the animal. In a horse 
affected with leptomeningitis of the medulla oblongata Fréhner 
observed that the head was suddenly held in an oblique position 
and there was also paralysis of the muscles of deglutition with- 
out any sensory disturbance. Pronounced improvement may 
be observed in protracted cases. The animal may improve to 
such an extent that it may return to work, but after a time the 
disease may reappear and possibly in a more severe form, death 
occurring shortly after. Such relapses may be due to great 
heat or to some external stimulus. 

Complications are of frequent occurrence, the most common 
of which are hypostatic pneumonia or pneumonia due to foreign 
bodies, septicemia or pyemia. 


Diagnosis. In well-marked cases diagnosis is not, as a rule, 
attended with any difficulty, especially if the history of the case 
affords any information as to the nature and the manner of the 
infection. In this connection the following points are of im- 
portance: suddenly occurring disturbances of consciousness, 
squinting due to disease of the nerves controlling the muscles 
of the eyes, contraction or unequal dilatation of the pupils, 
spasms of the muscles of the neck, trismus, active congestion of 
the papilla of the optic nerve, paralysis of the cranial nerves 
which is present in some cases, vomition in the dog and pig, and 
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painfulness of the top of the cranium. If the disease is not 
fully developed and only symptoms of a general nature are to 
be observed diagnosis presents pone Geile difficulty and may 
be impossible. 


Under certain conditions, the lumbar puncture, for the purpose of chemical, 
microscopical and bacteriological examinations of the lumbar fluid may be of diagnos- 
tic value in animals; investigations in this direction have hardly been commenced. 
Sebrazés & Muratet found an increased proportion of lymphocytes in the turbid 
spinal fluid, obtained through lumbar puncture. In consideration of the experiences 
made in lumbar anesthesia, no technical difficulties are apt to be met in the opera- 
tion of lumbar puncture in animals, and it is looked upon as being without 
danger. In man, it affords valuable information not only with respect to the 
existence of meningo-encephalitis in general, but. further, with respect to the nature 
of the affection. In addition to cellular constituents and microorganisms, it was 
found that the chlorine-content was reduced in all inflammatory conditions of the 
brain and its membranes, also that the albumin-content was increased in cases of 
meningitis, except in tuberculous meningitis in which the albumin is increased only 
slightly, while the chlorine is diminished, as well as the amount of ash. 


For differential diagnosis, diseases associated with func- 
tional cerebral disturbances are to be considered, particularly 
various febrile infectious diseases in the course of which the 
bacterial toxins circulating in the blood, injure the nerve-cells, 
and thereby produce not only more or less striking listlessness, 
but probably often more decided disturbances of consciousness, 
manifestations of excitement and other meningo-encephalic 
symptoms (meningism, pseudo-meningitis in man), and in addi- 
tion the inconsiderable tissue changes, in the brain substance 
which are referred to above (see page 663). In contrast to men- 
ingo-encephalitis the cerebral manifestations are usually less 
marked in these diseases, impulse-motions and circumscribed 
paralyses are absent, but certain local changes may often be 
noted in the respective infectious diseases; for instance, in ma- 
lignant catarrhal fever there is cloudiness of the cornea asso- 
ciated with fibrinous iritis, croupous-diphtheritic deposits may 
be present in the mucous membranes of nose and mouth. In 
non-specific, toxi-infectious general diseases it may be impossi- 
ble to arrive at a decision, especially if the lumbar puncture is 
neglected.—Puerperal meningo-encephalitis in cows differs from 
puerperal paresis by the presence of fever, by the narrowing of 
the pupils and the occurrence of convulsions.—In acute uremia 
severe disturbances of consciousness are most prominent, as 
well as local or general convulsions; but excitement is seen only 
rarely; this disease is moreover associated with troubles in mic- 
turition or with nephritic symptoms, and the exhaled air may dis- 
seminate a urine-like odor (in rupture of the bladder).—In 
tetanus the consciousness remains unclouded to the end, and the 
disease takes its course without clonic convulsions or paralyses. 
-—_In many eases of poisoning (poppy, taxus, beech-acorns, to- 
bacco, santonin, lead, mercury, herring-pickle, etc.) functional 
cerebral troubles may appear which are more or less similar to 
the clinical picture of meningo-encephalitis. In most cases they 
can be differentiated by the presence of severe gastro-intestinal 
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and other symptoms, and by the history of the cases. The same 
may be said for functional troubles occurring in the course of 
many cases of helminthiasis, or after eating spoiled or mouldy 
foodstuffs. 

Of organic cerebral affections, the differential diagnosis of 
rabies may have to be considered; but in this disease the dis- 
turbances of consciousness are only slight at the beginning, or 
are absent entirely; in the further course they are much less 
marked than other symptoms, especially the paralyses which 
occur in characteristic sequence and in certain grouping; im- 
pulse-motions and convulsions are usually absent.—An inde- 
pendent acute cerebral hyperemia differs by its rapid and favor- 
able course, if it gives rise to manifest cerebral symptoms at 
all—The exclusion of acute encephalitis is possible only in cases 
in which certain focal symptoms appear early (hemiplegia, roll- 
ing motions, cerebellar ataxia, etc.) if not, the determination of 
the source of infection speaks against its presence.—In horses 
acute relapses of chronic hydrocephalus must be taken into 
consideration; in sheep and cattle the turning disease.—Deep- 
seated inflammations in the region of the neck may also cause 
cerebrospinal meningitis, but are not associated with disturb- 
ances of consciousness. 

Accurate differentiation between serous and purulent men- 
ingitis is only possible if the circumstances suggest that the in- 
fection is of a purulent nature. In cases of suppuration the © 
symptoms are generally very severe and death takes place in a 
very short time. Tuberculous meningitis may be diagnosed 
with certainty if tubercles can be discovered on the iris or in the 
posterior portions of the eye. In cattle the presence of tuber- 
culous meningitis is very probable when there are disturbances 
of function of the nerves leaving the base of the brain, or svmp- 
toms of aslowly progressive meningitis appear in an otherwise 
tuberculous animal. 


Prognosis. Meningitis is a dangerous disease in that re- 
covery rarely occurs save in the case of puerperal meningitis in 
the cow, in which instance a cure may often be effected, pro- 
vided treatment be commenced in time. The longer treatment 
is delayed the more unfavorable the prognosis, and should 
symptoms persist for more than five days recovery is scarcely 
to be expected. About 75 per cent of cases terminate fatally 
and in the others, although acute symptoms disappear, some 
secondary disease almost always remains which greatly de- 
creases the value of the animal. In the horse dropsy of the ven- 
tricles is possibly the commonest sequel. It may appear imme- 
diately after the disappearance of the acute symptoms, or its 
appearance may be delayed for weeks or even months. It some- 
times occurs after repeated acute relapses. Among the sequel 
may be mentioned: amaurosis, deafness, staggers resulting from 
atrophy of the cortex, paralysis of individual muscles or groups 
of muscles. 
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In animals that recover there is a tendency to relapses. 


Treatment. The first thing to do is to get the animal into 
a dark, quiet place where it can move (restraint only excites it), 
and where it cannot injure itself should it have an attack of de- 
lirium. In fine weather animals may be placed in the open in 
enclosures. Injuries to the head may be avoided by applying 
bandages. The straw should be short so that the animal may 
not get entangled in it. Dogs must be confined in roomy 
kennels so that they cannot bite people or other animals. 

Herbivora should be given good hay and roots and fresh 
green food as far as possible, with occasional bran mashes or 
gruel. Carnivora should have milk, soup, and boiled salt meat 
finely minced. Brandy and wine are useful in small animals. 
If the animals ‘do not take food of their own accord they must 
be fed (see page 138), provided that it does not excite them. 
Animals will sometimes take sufficient food if it be placed in 
their mouths. With the idea of supplying nourishment for the 
nerve cells Fambach gave horses daily injections of water or 
salt solution containing 0.5-1.0 gm. of lecithin which had been 
previously dissolved in alcohol. As a rule four or five injec- 
tions sufficed. Subsequent investigations showed, however, that 
this had no special action. The bowels may be regulated by the 
administration of salts, enemata or castor oil, and cats and dogs 
should be given calomel (0.3-0.4 gm. or 0.05 gm.). Where there 
is loss of consciousness or difficulty in swallowing owing to 
pharyngeal paralysis, the drugs may be introduced with the 
food by means of an esophageal tube. 

Cold water, snow, or broken ice may be usefully applied 
over the frontal and parietal regions. This is best done by 
means of rubber bags or bottles. In cases of severe and per- 
sistent stupor cold douches may be given for periods of five or 
ten minutes. ‘hese methods must be applied only if they can 
be adopted without exciting the animal. 

In the very early stages bleeding may be practiced; Klemm 
advised the subcutaneous injection of pilocarpine (0.2-0.4 gm. 
for a horse) in order to reduce the blood pressure in the brain. 
This treatment has often been adopted, although good results 
have not been obtained as a rule. Alleviation or even consid- 
erable improvement has been observed in subacute cases fol- 
lowing injections repeated for several days. Under certain cir- 
cumstances the drug is prejudicial. Arecoline may be given 
with the same object, the dose being 0.06-0.8 gm. Potassium 
iodide or other iodine preparations may be given to accelerate 
the absorption of the exudate, large animals receiving 10-15 gm. 
and small animals 1-2 gm. daily. ; 

Where there is great restlessness chloral hydrate given in 
enemata, and subcutaneous injections of morphia are indicated 
because the animal is likely to injure itself severely. Morphia 
may stop vomiting in the dog and pig. 
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Surgical intervention will probably prevent the extension of 
secondary meningitis where that is due to injuries to the 
cranium or to disease of neighboring organs. 

During the period of convalescence the animals should be 
nursed with great care in order to avoid any relapse, and they 
should be cautiously put to work only after all disturbances of 
consciousness have completely disappeared for several days. 


Literature. Argyle, Vet. Journ., 1904, 162—Augustin, Rev. Gén., 1905, V, 
264.—Besnoit, Rev. Vét., 1906, 641—Cadéac, J. Vét., 1901, 14; 1902, 193; 1907, 
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129.—Hamoir, Ann., 1906, 391.—Hess, Schw. A., 1896, XXXVIII, 198.—Misch, 
V. A., 1903, CLXX, 158.—Poulsen, Maanedsskr., 1908, XIX, 182; Pr. Mil. Vb., 
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Pachymeningitis. An inflammation limited to the dura mater, 
which occurs very rarely in animals. The inflammation of the external 
layers, pachymeningitis externa, may develop after injuries to the skull, 
also in purulent inflammations or infectious swellings (Botryomycoma, 
actinomycoma, tuberculosis) in the bones of the skull. In the course 
of these primary affections the occurrence of pachymeningitis must 
always be thought of if severe cerebral disturbances and symptoms of 
unilateral increase of the cerebral pressure make their appearance. The 
inflammation of the internal layers of the dura (Pachymeningitis in- 
terna) occasionally follows upon purulent meningo-encephaltis. Joest 
observed in a horse a chronic case of spontaneous pachymeningitis in- 
terna, in which pockets formed over the hemispheres of the cerebrum 
containing a yellowish fluid, nearly clear; it contained 8.8% of albumin. 
As is the case in man, the inflammation probably commenced with the 
formation of fibrin deposits; during their organization, new blood ves- 
sels formed, the bursting of which caused hemorrhage which in its turn 
caused a loosening of the layer of connective tissue, and the pockets 
formed (Joest, Dresdn. Ber. 1910) after the blood had been absorbed. 


9. Enzootic Cerebrospinal Meningitis. Meningitis cerebro- 
spinalis enzootica. 


(Borna Disease.) 


Enzootic cerebrospinal meningitis of the domesticated ani- 
mals is an independent infectious disease characterized by peri- 
vascular inflammation of the central nervous system and of its 
membranes. In certain districts the disease is enzootic and 
even tends to be epizootic. In many cases there are no macro- 
seopic lesions. 


The diseases included under this name form only one link in the 
chain of the toxi-infectious acute vascular inflammations of the central 
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nervous system and of its membranes; the peculiarity of the affections 
lies solely in the specific character of their etiology and in their ability 
to occur in epizootic distribution, while the tendency to involve the 
entire central nervous system and its coverings is of only subordinate 
importance in this respect, since the same is observed in other non- 
specific meningo-encephalitic diseases. It 1s to be expected that the 
disease designated as enzootic meningo-encephalitis will be separated 
into various forms which are etiologically uniform, once the etiology 
of the disease is definitely established. 


Instead of the generally customary term of cerebrospinal meningitis, for the 
various diseases included under it, the name meningo-encephalitis appears to be 
more suitable, because, anatomically as well as clinically, the manifestations of an 
inflammation are observed which involve simultaneously the brain, the spinal cord 
and their coverings, and because cerebrospinal meningitis in man, which is con- 
sidered as a paradigma, is in fact a meningo-encephalitis. 


(a) Enzootic Meningo-Encephalomyelitis of Horses. 
(Borna’s Disease.) 


Enzootic meningo-encephalomyelitis of horses is a specific 
acute infectious disease without characteristic macroscopic 
changes, in which disseminated small lymphocytary foci occur 
in the central nervous system and its soft membranes, which are 
preferably vascular and have a typical localization; in certain 
atte of the brain, typical intranuclear formations are 

ound. 


Historical. The disease of the horse observed in Wiirtemburg in 
1813, and subsequently described by Worz as ‘‘ Heat-stroke’’. (Hitzige 
Kopfkranheit) was probably an enzootic cerebro-spinal meningitis. 
The disease which spread through Europe in the years 1824-1828, and 
which was described by Franque as ‘‘Fever of the Nerves’’ was prob- 
ably the same. Sporadic and enzootic cases of the disease were ob- 
served in several of the northern American States by Large (1847) 
and later by Liautard (1869). In 1878 and 1879 it attracted the at- 
tention of the veterinary surgeons in Saxony, especially in the dis- 
tricts of Zwickau, Plauen, and Auerbach, and during the period 1883- 
1886 it became epizootic. From 1894 onwards it spread more wide- 
ly and became more malignant in character, and especially in and 
around Borna. This accounts for the name Borna disease. In 1880, 
Kocurek observed an epizootic cerebrospinal meningitis in a district 
in Upper Hungary, where in 1875-1876 Raisz had seen an outbreak of 
cerebro-spinal meningitis in the human subject. The disease is of fre- 
quent occurrence in Belgium (Mareq, ‘‘Mal d’Aizeau). 

In 1896 Siedamgrotzky and Schlegel, and Johne, simultaneously 
carried out extensive bacteriological and pathological investigations as 
to the nature of the disease. Further researches were made by Oster- 
tag in 1900. Wilson and Brimhall investigated the disease from clin- 
ical, bacteriological, and anatomical points of view during an outbreak 
in North America (1898-1903). Streit (1902), Harrison (1905), and 
Christiana have also made investigations. Histological investigations 
by Dexler (1900), and more recently by Oppenheim (1907) have fur- 
nished proof that Borna disease is an inflammatory one. 
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Occurrence. The disease appears to be associated with cer- 
tain low-lying districts, and tends to break out either every year 
or at intervals of afew years. The outbreaks are variable in ex- 
tent. Sometimes they are very extensive and cause severe 
losses and at other times there are only sporadic cases. The 
outbreaks tend to be more severe in years when the rainfall is 
heavy. It is observed, as a rule, on cultivated land only. In 
the majority of cases the disease occurs in affected districts 
only on certain farms or on certain parts of a farm, and there 
may be only one animal affected in a stable, while in other cases 
there may be a large number diseased and the death rate may be 
high. The severity of the disease appears to vary with the sea- 
sons. As a rule the first serious outbreaks occur in January 
and February. The maximum is reached in May or June and 
from this time they gradually decline, and in the last quarter of 
the year there may be either sporadic cases only or the disease 
may disappear entirely. This cyclical occurrence, which is par- 
ticularly noticeable in affected districts in Germany, is prob- 
ably dependent upon the heavy rainfall and the warmth of the 
earth during the second and third quarters; these factors in all 
probability favoring the development of the cause of the dis- 
ease (Liebener). The sporadic cases which apparently occur 
everywhere are probably an independent type of meningitis 
(Christian). 3 


In Germany the disease is especially common in Saxony, Thiiringen and 
Wirtemburg. In Saxony the following districts are chiefly affected: Borna, 
Grimma, Zwickau, Plauen, Auerbach, Chemnitz, Leipzig, Bautzen, Glauchau and 
Rochlitz. In 1896 there were 1,198 horses attacked, and in the years 1903-1908 
there were 439, 590, 264, 213, 1,095, and 508. In 1903 compensation amounting 
to $140,536 was paid for 439 horses, and during the period 1904-1908 the com- 
pensation for 2,903 horses amounted to $346,496. The disease has been known 
in the Province of Saxony for the last thirty years, but it was in 1896 that it first 
became widely disseminated. The districts principally involved were Merseburg 
and Erfurt, Delitzsch, Eckartsberga, Querfurt, Saalkreis, Merseburg, Weissenfels, 
Ziegenrtick, Weissensee, Langensalza. The following are the numbers of cases 
during the period 1897-1908: 86, 137, 499, 317, 162, 81, 109, 224, 52, 62, 492, and 
127. In the years 1901-1906 the disease was reported in Schwarzburg-Rudolstadt, 
and isolated cases occurred in Saxe-Coburg-Gotha and Magdeburg. 

The disease was observed in Hungary in 1880-1882 and again in 1897 and 
1898 in horses in the district of Zemplén. About 200 animals were affected. 
Fresh outbreaks have been reported since that time. 

Two great outbreaks have been reported in Belgium. 

Cases have occurred in horses in Great Britain and Russia, more than 200 
horses dying in the Don Province in 1902. Be ; 

In North America, New York, Pennsylvania, New Jersey, Minnesota, Kansas, 
Ontario, and Illinois appear to be the most seriously affected. About 4,000 horses 
and mules were destroyed in the valleys of the Brazos and Colorado Rivers. 

The distribution of the disease in Germany and in other countries can be 
evaluated more correctly only after cases presenting the clinical manifestations of 
meningo-encephalomyelitis or of meningo-encephalitis of the central nervous system 
Beye been investigated systematically with respect to the changes indicated by Joest 
& Degen. 


Etiology. The disease is caused by infectious’substances 
the nature of which is not known at present. It has not even 
been possible to supply the definite proof that Borna-strepto- 
cocci, Borna-diplococci or diplo-streptococci, which are regularly 
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found in the brain, may be accepted as the actual causal virus, 
although they have never been found in the central nervous 
system of healthy horses or of horses dead of other diseases. 
On the other hand, with reference to the occurrence of typical 
intranuclear formations in certain ganglion-cells of the brain, 
Joest pointed out the possibility that the disease might be caused 
by a parasite belonging to the Chlamydozox (Prowazek) or re- 
lated to them, which was possibly filtrable. The ultimate eluci- 
dation of the etiology of the disease, and also of the meningo- 
encephalo-myelitic affections of domestic animals in general, 
which are designated as cerebrospinal meningitis, is left, there- 
fore, for further experimental investigations, which will have 
to consider, among other things, the histological changes in the 
central nervous system. 


Borna-Streptococci (Ostertag), Borna-Diplococci (Lohr), or Diplo- 
Streptococci (Joest) were probably seen in the cerebrospinal fluid by 
Siedamgrotzky & Schlegel, in the form of Gram-positive mono- and 
diplococci, of an average length of 0.6 ». Johne, Ostertag, Streit, Chris- 
tiani, Mareq, Grimm, Lohr, Dijon, Lesage and others determined them 
definitely as diplococci, 0.4-0.8 » in length, either Gram-negative or 
Gram-positive; they were usually found in small numbers, mostly free 
in the fluid, but partly enclosed in cells. Ostertag saw them, rarely, at 
the same time in the blood, liver, urine, but only exceptionally in the 
substance of the brain. After staining with Ziehl’s earbol-fuchsin solu- 
tion and washing with dilute acetic acid, the diplococci appear in the 
form of coffee-beans, like gonococci (Johne). 

In cultures the cocci grow in the form of chains of 2-6 or even 6-9 
links, they show no motion of their own, at first thrive only poorly on 
artificial culture medium, but later on they develop equally well in the 
water of condensation of the agar, in acid and in alkaline nutritive 
media. In contrast to the pus-streptococei, they produce diffuse tur- 
bidity in the bouillon. Gelatine is not liquefied. They multiply in water 
which contains ammonia or nitrous acid, and also in water contaminated 
with stable drainage, but their resistance is slight, since they die rapidly 
on drying, and also in pure water, retaining their ability to develop 
on moist substances, up to four months. 

The Borna-Streptocoecci manifest no pathogenic properties for 
laboratory animals. Horses which had received subdural inoculations 
of cultures through the occipital foramen, acquired a meningo-encepha- 
litis or showed the symptoms which occur in the course of the natural 
diseasé (Siedamgrotzky & Schlegel, Johne, Ostertag), but they recuv- 
ered, in part, in the further course of the experiment (Johne). A horse, 
infected by Lohr under the dura mater, through an opening in the 
skull, made by trephining, with cerebrospinal fluid containing cocci, 
failed to evince any disturbances at all for months. Goats become ill 
and die after subdural inoculation (Johne, Ostertag), but not with the 
same regularity as horses. On dissecting a goat used for experimenta- 
tion, Johne found a purulent fibrinous inflammation of the spinal mem- 
branes, which was hemorrhagic in nature. Sheep behave similarly to 
goats, but cattle and hogs were found to be refractory (Ostertag). If 
intravenous injections are repeated frequently at short intervals, they 
give rise, according to Profé, to a clinical picture similar to Borna- 
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disease, but isolated injections, or those repeated only at long intervals, 
give rise only to transitory symptoms of disease. Siedamgrotzky & 
Schlegel found intravenous injections to be without effect in one horse, 
in another one it caused a slight cerebral affection (cocci were found 
in the cerebrospinal fluid), and in a third horse the injection was fol- 
lowed by the appearance of staggers. The introduction of Borna-Strep- 
tococci under the skin, into the nasal cavity, the eyes, ears and into the 
digestive tract was without effect (Ostertag, Lohr). 

Joest believes it justified to assume an invisible parasite, similar to 
chlamydozoae as the causal agent of the disease, because of the regular 
occurrence of typical intranuclear formations in the ganglion-cells, and 
because specific. intracellular and intranuclear enclosures so far have 
been observed as reaction-products of the cells, only after the invasion 
of chlamydozoae. The chlamydozoae or at least certain forms of their 
evolution, pass through the common bacterial filters. 


The relations of enzootic meningo-encephalo-myelitis of horses to other dis- 
eases. After the etiology of the disease has been definitely settled, it will be pos- 
sible to decide whether, aside from meningo-encephalo-myelitis, often designated as 
Borna-disease, other enzootic meningo-encephalo-myelitic diseases occur in horses, 
and whether the virus of the so-called Borna-disease may stand in relation to 
enzootic meningo-encephalo-myelitie diseases of other animals. According to some 
observations, the occurrence of the so-called Borra-disease in other animals cannot 
be denied a priori. Proeger saw, during an enzootic in horses, cases of similar 
disease in cattle; Walther reports the same in two herds of sheep in the principal 
stronghold of Borna-disease. Prietsch noted the occurrence of the disease in sheep 
after they had been watered from a well suspected of containing the infectious virus 
of Borna-disease. Nor can it ke decided definitely whether any relations exist 
between Borna-disease and epidemic cerebrospinal meningitis in man. According 
to Johne and Christiani the Borna-diplococcus or the Borna-streptococcus is hardly 
to be differentiated from the Microccus meningitidis cerebrospinalis Weichselbaum 
(Diplococcus intracellularis), which is the virus of epidemic cerebrospinal meningitis 
in man; accordingly Johne has designated his diplococcus as Diplococcus intracel- 
lularis equi. On the other hend, Ostertag did not find any similarity between the 
two microorganisms. The anatomical changes of the two diseases are quite different 
(purulent exudate in epidemic cerebrospinal meningitis) and the intra-nuclear en- 
closures in meningo-encephalo-myelitis of horses speak against the existence of any 
mutual relations, although it cannot be denied that occasionally the virus of the 
epidemic cerebrospinal meningitis causes a non-purulent meningo-encephalo-myelitis 
in man. On the other hand, the anatomical changes and the characteristic nuclear 
enclosures suggest a rather far-reaching similarity with other diseases associated 
with cellular enclosures in ganglia (influenza of horses, lyssa, chicken-pest), and 
even a certain etiological unity (Joest). Possibly epidemic acute anterior polio- 
myelitis of children (Heine-Medin’s disease) may belong to this group of diseases, 
in the inflammatory infiltrations of which Krause claims to have found specific 
cellular products; this disease shows a decided similarity to the paralysis of 
guinea-pigs which has been described by Roemer. 


It is generally agreed that the natural infection is trans- 
mitted by means of infected drinking water and food. Water 
contaminated with nitrogen-containing substances, and all food- 
stuffs which have come in contact with it, are equally dangerous 
in this respect. Ostertag & Profé succeeded in isolating the 
Borna-streptococcus from water which contained ammonia and 
nitrous acid (contamination through surface drainage from the 
manure pile) and which had been obtained from the wells of 
several infected farms. According to Liebener the virus is 
found solely in the ground, its dissemination depending upon 
the conditions of the soil in so far as, in case the subsoil is 
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clay, the virus is flushed downdale through the copious drain- 
age of water upon the clay, and in this manner reaches the 
wells. 

More recently J. Schmidt emphasized the opinion, agar 
formerly was expressed by many veterinarians, that the in- 
fection takes place with the assistance of the soil in so far as 
the virus may possibly be inhaled with fine particles of dust, 
entering the nostrils and the naso-pharynx. For this the best 
opportunity is afforded in agricultural establishments, especially 
on spreading manure, on plowing, harrowing and rolling, also 
during harvest, that is, during the time between the months 
of March and August. The striking diminution of the number 
of cases from August and September on, even though field-work 
is plentiful then, may find its explanation in a reduction 
of the virulence of the virus owing to the great heat, dryness 
and exposure to the sun. (Many physicians assume a trans- 
mission of the infection, through particles of dust, for the 
epidemic anterior poliomyelitis of children; but according to 
Deutschlaender this disease makes its appearance also during 
the height of summer and preferably in flat regions). 

It is not certainly known how the infective material reached 
the ground or water, but, although its presence in urine is the 
exception, yet it is possible that it is by means of the urine of 
diseased animals. It is probable that under suitable conditions 
the organism can maintain a saprophytic existence, and that 
under certain circumstances that are not as yet known it be- 
comes pathogenic. 

The disease is not transmitted directly from animal to ani- 
mal. Some observations appear to suggest at first sight that 
this does occur, but it is far more probable in such cases 
that the infection is carried by food or water which has at some 
time been in contact with diseased or infected animals. 

Susceptibility. In this respect the employment of horses 
for agricultural work is of importance, since of 493 cases of 
the diseases, collected by J. Schmidt, 80% occurred in such 
animals. Accordingly in regions in which horses of the heavy 
draft type are used almost exclusively for field-work, the disease 
appears exclusively or usually in these animals. Age seems 
to exert a predisposing influence in so far as, according to Thum, 
principally horses of 3 to 7 years of age are affected, accord- 
ing to J. Schmidt the age affected most is from 8 to 10 years. 
Several observers called attention to a predisposing influence 
of food that is very rich in nitrogen (bran, lentils, vetches). 

Recovery from one attack of the disease does not create an 
immunity against later attacks. 


Pathogenesis. According to the results of Joest & Degen, 
the virus is taken up through the nasal cavity and through the 
lymph channels of the olfactory nerve, which establish an open 
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connection between the subarachnoid spaces and the outer 
world, by special canals in the epithelium of the nasal mucous 
membrane. The lymphogenic invasion of the virus is suggested 
by the fact that, in the experience of Joest & Degen, the olfac- 
tory convolution and the olfactory bulb are always affected most 
severely, also by the presence of typical infiltrations in the in- 
tracranial portion of the olfactory nerve and of its glomerulus 
layer, which has been shown by Joest. The same author often 
found a slight nasal catarrh. Fambach noted sneezing persist- 
ing for hours and even for days, preceding the cerebral symp- 
oms. | 

To what degree an infection proceeding from the naso- 
pharynx, by way of the plexus of lymphatic vessels at the base 
of the skull, or through the blood-circulation might be con- 
sidered, can be decided only by experimental inquiries, after 
the etiology of the disease has been settled. The same is true 
for the invasion of the infectious agent from the intestines, 
which appears to be possible in view of the frequent initial di- 
gestive disturbances. Joest & Degen believe, however, that 
this mode of infection does not occur. 

The regional distribution of the virus in the central nervous 
system takes place along the nerve-substance, and also through 
the lymph-sheaths, the capillaries and veins. Accordingly the 
virus is disseminated from the bulbus olfactorius and from the 
olfactory convolution to the nucleus caudatus and the hip- 
pocampus, the caudex and the cord (Joest & Degen). It can- 
not be denied, however, that the virus may be transported along 
the subarachnoid spaces by the cerebrospinal fluid. 

The question of the distribution of the infectious virus in 
the organism can be answered only after the etiology has been 
determined, and it will then be found out whether the disease 
is limited to the central nervous system, or whether it is a gen- 
eral infection in which the central nervous system is concerned 
more particularly. (In acute epidemic anterior poliomyelitis, 
the spleen, liver and blood have been found infectious). 

The virus gives rise, through toxins, to a diffuse injury of 
the nerve-substance and of the meninges. It also causes the 
development of small foci of infiltration in the meninges and 
in the lymph-sheaths of the blood vessels, and further an in- 
ereased secretion of a fluid which is poor in albumin. Typical 
intranuclear enclosures form in the ganglion-cells, as products 
of a specific reaction to the action of the infectious virus. 

The diffuse injury of the nerve substance, due to toxins, 
the inflammatory products, the increased intracranial pressure 
due to the increased secretion of fluid, and the numerous foci 
of infiltration become responsible for the disturbance of the 
function of brain and cord. The meningitic process may cause 
an irritation of the nerve-roots, and may give rise to local cere- 
bral and spinal disturbances, which are aided by the irritation 
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or destruction of single centers or tracts through the foci of 
infiltration. 


Anatomical Changes. The macroscopical findings are not 
characteristic. The veins in the meninges are filled more than 
is usual, there may be a slight 
hyperemia of brain and cord, 
associated with an increased 
amount of moisture in the cere- 
bral mass; the gray substance 
shows a grayish-red coloration, 
especially in the nucleus cau- 
datus, and in exceptional cases 
few small subependymal hem- 
orrhages may be present, to- 
gether with a slight thickening 
of the ependyma. In one case 
Johne found small, red, soft- 
ened foci in the corpus stria-— 
tum and in the cerebral cortex. 
The choroid plexus is often 
slightly enlarged, usually dark- 
3 ig. —— . ome Briere chert os red or dark blue-red, some- 
m tated pinata aul Garueinfilization times showing a gelatinous 
in the nucleus candatus,__(After Joest.) swelling. The cerebrospinal 

fluid, which is usually clear, is 
increased in amount and contains only slightly more albumin 
that in normal horses (according to Johne, 0.035-0.17 %, accord- 
ing to Joest & Degen, 0.04-0.34%, as compared with 0.03-0.25% 
normally) its chlorine-content is normal (0.31-0.53%) and shows 
a slight lymphocytosis, in which polymorphonuclear cells are 
found only very infrequently (Joest & Degen). 

An unobjectionable diagnosis is made possible by the his- 
tological examination (Fig. 102 and 103). Disseminated, 
lymphocytic and preferably perivascular foci of infiltration are 
found, sharply demarcated from the nerve-tissue, which are 
present in typical distribution and are developed most markedly 
in the olfactory bulb and the olfactory convolution; less in the 
nucleus caudatus and hippocampus, in the temporal and parietal 
‘ lobes, in the oblongata, the cord, the occipital lobe and finally 
in the cerebellum. Typical intranuclear enclosures are found, 
almost without exception, in the ganglion-cells of the Horn of 
Ammon and in the olfactory convolution, lymphocytic infiltrates 
in the pia mater of brain and cord and also in the plexus 
chorioidei. If these inflammatory changes and the intranuclear 
formations are absent, this justifies the exclusion of the disease 
from diagnosis (Joest & Degen). 


The recent histological examinations which have been made in many cases 
by Joest & Degen with great care and very systematically, have confirmed the 
earlier findings of Dexler and of Oppenheim concerning the occurrence of dis- 
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seminated foci of infiltration, which are usually perivascular, and also the find- 
ing of slight hemorrhages in the meninges and in the substances of brain and cord. 
These examinations have also shown that the cells of the tissue infiltrations consist 


exclusively of lymphocytes and 
of few plasma-cells and _ poly- 
blasts. There is no close rela- 
tion between the distribution and 
amount of the infiltration in the 
meninges and in the nerve-tis- 
sue. The pia mater shows a ecel- 
lular infiltration on the surface 
of the brain and in the sulci, 
less often only on the cerebral 


‘surface or only in the sulci; on 


the cerebellum is shown the most 
marked infiltration always in the 
regions of the septa. The plexus 
chorioidei of the lateral ventricles 


show either diffuse or more fre-' 


quently, circumscribed infiltra- 
tions. Im the cerebral tissue the 
gray substance usually is affected 
rather more than the white, the 
vascular infiltrations being found 
more particularly around the 
smallest precapillary hlood ves- 
sels. The ganglion-cells do not 
show any special changes, beyond 
a slight chromatolysis and vacuo- 
lation. 

The intranuclear enclosures 
(Fig. 104) are found in the 
ganglion-cells of the hippocampus 


Fig. 103. Disseminated infiltration with leuco- 

eytes of the ventral column of the first cervical 

segment of the cord in a case of Borna dis- 
ease. Enlarged 30 times. (Dexler.) 


and of the olfactory convolution, and occasionally in other portions of the brain; in 
exceptional cases (in 3.3% of those recorded) they are absent. Their form is 
round, ovoid, or diplococcus-shaped, standing out sharply, if stained after Giemsa, 


from the light-blue nucleus; 
they show no red parts and 
usually are surrounded by an 
uncolored area which is_ lim- 
ited at the periphery by a more 
or less distinct blue line.’ In 
specimens stained by a modified 
Mann’s method, a light area is 
seen surrounding the evenly red 
intranuclear enclosures and in un- 
stained sections the latter appear 
as uniformly light corpuscles with 
moderate refraction. 


In one case Johne found 
seattered small reddish- 
yellow centers in the cor- 
tex and corpus striatum. 
The roots of the nerves 
appear to be uninjured. 


Symptoms. Little is 
definitely known regard- 


Fig. 104. Intranuclear enclosures in ganglion- 
cells, from the hippocampus in enzootic men- 
ingo-encephalomyelitis of horses (staining 
after Lentz). The blue-violet nucleus con- 
tains the violet nucleolus and next to it red 
intracellular enclosures (after Joest). 


ing the period of incubation. Noack observed symptoms in a 
horse from a healthy district nine days after its introduction into 
an infected district. In some cases there are digestive disturb- 
ances, loss of appetite, frequent gaping, jaundice (very charac- 
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teristic according to some authors). In the horse there may be 
symptoms of colic, catarrh of the pharynx and respir atory tract; 

these being accompanied or followed by gradually increasing 
depression and dullness which continue to the end. During this 
period the animals may blunder into objects in front of “them 
and fall down. From time to time there may be attacks of 
vertigo which may cause immediate collapse. 

Symptoms of excitement are observed and these are prin- 
cipally due to external stimuli. This may manifest itself either 
as fear, pronounced restlessness, or even in exceptional cases 
in attacks of mania. For the rest the symptoms of excitement 
resemble those of meningitis (see page 664), and they may re- 


main until the end. 
Within a short time, and in some eases quite early, spasms 


occur in certain groups of muscles of the head. There may be 
squinting, unequal dilatation of the pupils (rare), spasmodic 
elevation of the ale of the nostrils and lips. Very frequently 
there is grinding of the teeth, intermittent trismus, ete. To 
these is added difficulty in swallowing from the very outset and 
it may be the most prominent symptom. Animals retain their 
appetite and take in food and chew it, but are unable to swallow 
the food or saliva that collects in the mouth, and as result there 
is a flow of saliva from the mouth. In some eases the food col- 
lects in the pharynx and causes severe pharyngitis. There are 
often spasms of the muscles of the neck, the head being drawn 
back by the tense muscles, and the animal rests with the breast, 
the lower border of the neck and the chin against the wall. In 
the horse there are sometimes spasmodic contractions of the 
muscles drawing the head back. In some eases the contractions 
are more powerful on one side with the result that the neck is 
drawn to that side. It is useless to try to overcome the mus- 
cular cramp and get the neck into the proper position, such at- 
tempts only increasing the spasms. Not uncommonly there is 
only a more or less obvious stiffness of the muscles, which may 
be discovered when attempts are made to move the head pas- 
sively, and frequently the spasms are quite absent. With the 
extension of the inflammation along the cord the muscles of the 
back are similarly affected. In many cases brief contraction 
of the muscles of the back and other parts of the body are ob- 
served at short intervals (Schmidt). In many cases the spasms 
principally affect the extremities and the vertebral column may 
be eurved throughout its length (opisthotonus). 

© Sensibility may be increased at the outset but later, and not 
rarely from the beginning, gradually decreases in proportion to 
the dullness. In certain parts of the body, neck, along the ver- 
tebral column, etc., there may be pronounced hyperesthesia up 
to the last. Animals show this increased sensitiveness by rub- 
bing or biting the particular parts. Reflex irritability is in- 
creased at the commencement and this may persist throughout. 
Slight external stimuli are sufficient to cause spasms of certain 
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muscles and even general cramp. In entire animals and even 
in castrated animals there may be frequent or persistent erec- 
tions, and in mares the corresponding symptoms are seen. 


Symptoms of paralysis appear early in almost every case; 
often they are manifest only by a general lameness or weakness 
which at times causes all joints of the extremities to collapse 
temporarily. Circumscribed paralysis is less frequent; accord- 
ing to Schmidt in the hindfoot (13%), in the gullet (9%), the 
muscles of mastication (8%), the muscles of the neck (8%), 
the muscles of the back (8%), the lips (4.4%), the tongue (2%), 
the region of the n. facialis (1.6%), the ear-muscles (0.8%), 
and of one-half of the body (0.6%). Kuehn saw hemiplegia 
occasionally, in other cases he noted paralysis rapidly extend- 
ing from the muscles of the lips to tongue and gullet. In some 
of Thum’s eases bilateral laryngeal paralysis occurred. As the 
debility or the paralysis increases, and the consciousness is dis- 
turbed more and more, the animals finally collapse; the feet are 
then held stretched out and may be kept in motion for some 
time, in horizontal swimming movements. 

The temperature is variable, but is, as a rule, somewhat ele- 
vated, and in the horse oscillates between 39° and 39.5° C. Ex- 
traordinarily high temperatures are only rarely encountered. 
In one case observed by Mergel and Knabe the temperature 
was 41° C., and in one seen by Ekkert 41.6° C. It commonly 
happens that there is a rise of temperature at the outset only, 
there being a fall to the normal afterwards. Sometimes the 
temperature rises to a marked extent at long intervals. Per- 
sistent high temperature indicates a complication of some sort. 

The rate and rhythm of the heart’s action are variable, com- 
paratively slight external stimuli causing marked acceleration. 
Marked and persistent acceleration of the pulse indicates either 
a complication or paralysis of the vagus. Respiration may be 
either more rapid or slower than in normal animals. 

The respiration is often increased more or less, occasionally 
it may be lowered in frequency. Blowing and rattling have been 
observed. Toward the fatal termination of the disease, the 
breathing becomes superficial and may occasionally assume an 
abnormal type (Cheyne-Stokes, Biot’s, ete.). 

Schroepfer found normal numbers of red blood-cells, but 
moderate leucocytosis and slight eosinophilia. 

On the skin a vesicular eruption may be seen (Fambach, 
Knabe), and sweating in cases which run a rapid course. 

Emaciation is noticeable only in the later course, in about 
one-fourth of the patients. 


Course. The symptoms described do not always follow in 
the order given, nor are they all present in every case. They 
vary considerably in severity. 


In some cases the cerebral symptoms may predominate, 
Vol. 2—43 
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in others the bulbar, and in still others the spinal manifestations. 
(In six eases of Noack the disease commenced with lameness of 
the hindfoot.) The symptoms gradually increase up to com- 
plete exhaustion of the animals which then usually perish, with 
increasing paralysis, less often in convulsions or from complica- 
tions (sepsis, asphyxia, aspiration pneumonia). In lighter cases 
the disturbances gradually diminish and may disappear en- 
tirely, with the exception of a certain degree of stupor and un- 
certainty in motion, which persist for a time. In such cases 
relapses may occur, especially if the animals are put to work 
too soon. 

The usual duration of the niaeaee is 1 to 3 weeks; much 
less frequently it runs its course in 1 to 6 days or then lasts 
longer than 3 weeks. In well-developed cases it terminates 
fatally. The mortality (including the cases in which the ani- 
mals must be killed, about 19%), is 90% on an average and does 
not go below 75-80% even in mild enzootics; in other enzootics 
most or all of the affected animals succumb. In the surviving 
animals sequele are observed not rarely (according to Schmidt 
in about one-half of the cases), viz., staggers, amaurosis, am- 
‘blyopia, weakness in the sacral region, paralysis of the muscles 
of mastication, epileptiform convulsions. These troubles may 
disappear in the course of months. 

The prognosis is very unfavorable. 


Diagnosis. Diagnosis is based upon the epizootic nature 
of the disease and the simultaneous appearance of symptoms 
due to disease of the membranes of the brain and cord. In this 
connection the spasms of the neck, and the presence of symp- 
toms of disease of the bulb and spinal cord, are of the utmost 
importance. In infected districts the diagnosis may with great 
certainty be based upon a far less complete series of symptoms. 
The symptoms described differentiate the disease from cerebral 
meningitis, including hydrocephalus internus, tubercular men- 
ingitis, staggers (ccenurosis), rabies, vertigo, epilepsy, poison- 
ing, ete. In cases of tetanus there is stiffness of the neck and 
other portions of the body, but there are no clonic spasms and 
consciousness persists to the end. 


Treatment. The treatment is almost hopeless, but is to be 
regulated similarly to that applied in meningo-encephalitis (see 
page 670). The experiences of Saxon veterinarians showed the 
best curative results from hygienic and dietetic measures, ap- 
plications of cold compresses or ice-bags on the skull, venesec- 
tion, laxatives and spongings; but even then a marked diminu- 
tion of the mortality could not be secured. The following reme- 
dies have been employed: Calomel (daily 2 gm. for some time), 
lecithin (see page 670), atoxyl (0.2-0.5 gm. in 15 salt solution, 
subcutaneously), pyocyanase (subcutaneously, also in the form 
of nose- and throat-spray), emulsion of healthy brain-substance 
(subcutaneously), iodipin (at intervals of 2 to 3 days; 30-40 ee. 
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of the 25% preparation subcutaneously) ; bichloride of mercury 
(0.1-0.15 gm. in 10-15 ce. of water, intravenously), serum of 
recovered horses (Schmidt). Recently Thum saw recovery in 
two horses treated with salvarsan of which he injected 2 gm. 
in a solution of 2:20-30 at intervals of 1 to 4 days, a total of 
3 to 4 doses, into the muscles of the fore leg. 


Prophylaxis. In order to hinder the spread of the disease 
food, water, and pasture, should be changed, and in all cases 
healthy animals should be isolated from the diseased, and if 
possible removed to a different stable altogether. Special care 
must be taken that the drinking water contains no nitrogenous 
materials, and particularly the drainage from the stables must 
not be allowed to contaminate the water. According to Kitihn 
green food, roots or raw potatoes should be given to horses in 
affected districts and horses used in agriculture should have 
their feet thoroughly washed in 10 per cent creolin every night. 


Veterinary Police. From this point of view the inclusion 
of epizootic cerebro-spinal meningitis among the notifiable dis- 
eases appears to be advisable. Regulations should be made 
with reference to improvement of local conditions, disinfection, 
isolation of diseased animals, and careful disposal of carcasses, 
but it does not appear to be necessary to limit movements of 
healthy animals on infected premises. 


The disease has more recently been scheduled in the Kingdom of Saxony and 
in the Prussian Province of Saxony. 
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(b) Other Enzootic Forms of Meningo-Encephalomyelitis. 
(Genickstarre; Meningitis cerebrospinalis.) 


For the present, inflammations of the brain and spinal cord, 
together with their membranes, are included under this designa- 
tion, which are probably of different etiology from enzootic 
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meningo-encephalomyelitis of horses, and the etiology of which 
is not yet determined in all cases; only in some of these affec- 
tions are inflammatory changes very manifest through hemor- 
rhages, fibrinous and purulent secretions. 


Occurrence. The disease appears to occur less frequently 
and to be more inclined to appear in sporadic cases than en- 
zootic meningo-encephalomyelitis of horses; it affects all species 
of domestic animals, although usually it is limited to certain 
species, in the individual enzootics. 


The frequency with which the disease occurs in horses cannot be 
determined with certainty, because of the uncertain differentiation from 
enzootic meningo-encephalomyelitis. It is not certain, for instance, 
whether the cases observed in Hungary by Kocourek (1880), in part 
characterized by strips of purulent exudate on the surface of the 
brain, differed from enzootic meningo-encephalomyelitis. Thomassen 
(1893) and Harrevelt have each described a case with evident purulent 
meningitic exudate, but Martin (1898) found a plastic meningitic exu- 
date in an enzootic in North America (Illinois). Wilson & Brimhall 
(1898-1903) also observed the disease in enzootic distribution in North 
America, but only rarely found slender strips of fibrin on the meninges. 
Zangheri (1904) saw a whole series of cases with sero-fibrinous exudate 
between the meninges. Diseases similar to meningo-encephalomyelitis 
were observed also by Apostolides (1880) in and around Cairo (more 
than 500 horses, 700 mules and 200 asses died), and according to Nocard 
& Leclainche, these cases were similar to a septicemia corresponding with 
the Massauah-typhoid. 

In 1867 an enzootic cerebrospinal meningitis was described by 
Meyer in cattle. This appeared to be primary in some eases, and there 
was never any plastic exudate. Schmidt (1888) saw cases in which there 
were hemorrhages of the pia mater, and the cerebrospinal fluid was 
gelatinous; while Utz (1896) in a similar enzootic found no pronounced 
lesions. The disease was observed in calves by Réder in 1896. 

Cases of a contagious nature were observed in sheep by Stohr, 
Eichbaum, and Wilke on one occasion in a district where there were 
cases of cerebrospinal meningitis in man. Roloff (1868) observed it in 
a flock of lambs. Microscopic examination showed only perivascular ~ 
cellular infiltration of the pia mater. Schmidt (1868) described an epi- 
zootic among sheep in Eastern Prussia, in which there were punctiform 
hemorrhages of the pia mater and cellular infiltration of the membranes 
of the brain. Popow (1882) and Wischnikowitsch (1889) believed that 
in an enzootic occurring in Russia, in which there were lesions in the 
lungs, the possibility was not excluded that the meningitis might be 
secondary. Prietsch (1896) saw an outbreak in a flock following drink- 
ing from a brook which was suspected of containing the infective ma- 
terial of the socalled Borna disease. In 1899 Walther described the 
occurrence of the disease in the district around Borna. Further obser- 
vations have been made by Savigné and Leblanc regarding the disease 
in sheep, calves, and lambs. 

In 1868 cerebrospinal meningitis was observed by Renner in the 
dog. In one town there were 20 cases, almost exclusively confined to 
hounds. In these cases there was a purulent exudate between the mem- 
branes. The disease was not distemper. 
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The etiology is not uniform and is known only for a part of 
the cases belonging in this group. In many enzootics the disease: 
is caused by pus bacteria, similar to cerebrospinal meningitis 
in man. 

Wilson & Brimhall found, in one enzootic in Minnesota 
(North America) microorganisms in the central nervous sys- 
tem of a cow which corresponded with the Micrococcus menin- 
gitidis cerebrospinalis Weichselbaum (Meningococcus, Diplo- 
coccus intracellularis), in other, similar enzootics in cattle, 
horses, sheep and hogs they found the Diplococcus pneumonie 
Fraenkel which was proved to be the causative virus in cases of 
cerebrospinal meningitis in man, which existed simultaneously. 
Inoculation of cultures of the Diplococcus pneumoniae, in one 
horse under the skin and in the carotid artery, in another under 
the dura mater of the brain, and in a third under the dura mater 
of the lumbar cord, was followed by typical cerebrospinal menin- 
gitis, and the diplococci were found in pure cultures in the cen- 
tral nervous system. Similar diplococci were isolated by Tram- 
busti, from the meningeal exudate of a goat, by Manfredi 
d’Ercole from the meningeal exudate of two calves, and by 
Zangheri from that of a horse. Harrevelt also found diplococci 
in the purulent meningitic exudate in a horse, but Thomassen 
found, in a similar case, streptococci and diplococci. 

Aside from those mentioned, other microorganisms are of 
etiological importance, particularly in cases in which the in- 
flammation is not marked or in which it is distinctly hemorrhagic. 
In cases of this sort, however, bacteriological examinations have 
usually not been made, or only unimportant bacteria were found, 
as for instance by Lucet in cattle affected with inflammatory 
hemorrhagic infiltration of the meninges, brain and cord. Cer- 
tain cases in horses are probably to be included with enzootic 
meningo-encephalomyelitis, which have been diagnosed fre- 
quently as food-poisoning, especially in America (McCarthy & 
Ravenel; Pearson, Nesom). According to Haubold, the so- 
called ‘‘turning disease’’ of geese is also a cerebrospinal menin- 
gitis. 

The pathogenesis is probably similar to that of the primary 
meningo-encephalitis, the invasion of the virus taking place very 
probably from the nasal cavity, the nasopharynx or from the 
intestine, and passing on by way of the lymph-vessels or of the 
blood-circulation. In this case also the function of the brain 
is interfered with, primarily by the toxie products of the micro- 
organisms and by the products of the inflammation, but also 
through the increase in the intracranial pressure resulting from 
the hyperemia and the exudate which often forms in large 
amount. In cases with marked meningitic changes, the cerebral 
nerve-roots also are often diseased more or less, and the spinal 
cord, as well as the medulla oblongata is compressed early. 


Anatomical Changes. In some of the cases the macro- 
Scopical changes correspond with those found in enzootic 
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meningo-encephalomyelitis and therefore are not characteristic. 
In other cases decided inflammatory changes may be recognized 
with the naked eye, such as marked redness of the meninges, 
hemorrhages in the thin membranes and also in the superficial 
layers of brain and spinal cord, also in the ventricles, cloudiness 
of the cerebrospinal fluid which is reddish or gelatinous, in other 
eases a whitish or yellowish, fibrinous or even purulent exudate 
which is deposited in the form of strips along the blood vessels 
of the meninges, preferably at the base of the brain or in the 
region of the oblongata, sometimes in the ventricles. Occa- 
sionally the oblongata andthe spinal cord, also the nerve-roots 
are enclosed by purulent exudate which forms a sheath. The 
substance of brain and spinal cord, in such eases, presents foci 
of softening or of suppuration, also at times small hemorrhages 
or considerable moisture. 


The symptoms are very similar to those of enzootic men- 
ingo-encephalomyelitis of horses and, in part, also to those of 
simple meningo-encephalitis. Prodromal symptoms are noted in 
some of the cases, viz., dullness, listlessness, compulsory. move- 
ments. Not infrequently the disease commences very suddenly 
with very severe manifestations, particularly in cases associated 
with the formation of a copious purulent exudate. In correspond- 
ence with the frequent intensity of the meningitic exudate, the 
signs of excitement and depression are severe and increase rap- 
idly, and the manifestations of irritation, induced by irritation 
or injury of the cerebral and spinal nerve-roots appear very 
early and are marked. This is true particularly for the stiffness 
of the neck and of the muscles of the back, which causes the 
back and neck to be held straight (Orthotonus) or to be bent 
backwards (Opisthotonus); in other cases the neck and trunk 
are bent sideways (Pleurothotonus); it is also true for the dis- 
turbances in deglutition which are produced by cramps in the 
muscles of the gullet. At times the lower abdomen is seen to be 
held hunched up on account of prolonged cramps in the abdom- 
inal muscles; the stiffness of the muscles of the extremities 
causes the feet to be spread apart (saw-horse position). Trismus 
also may make its appearance, as well as oblique position of the 
eyes, nystagmus, unequal dilation of pupils. Transitory local 
muscular cramps in the muscles of head, neck, trunk and extrem- 
ities have been noted before the appearance of the permanent 
muscular rigidity, and also in eases not associated with stiffness 
of the muscles. A frequent symptom is hyperesthesia with in- 
creased reflex irritability (the animals are easily frightened, 
and convulsions occur on slight external stimuli). 

The symptoms of motor-irritation are rapidly followed by 
paralysis in the region of the facial nerve, the optic nerve, in 
the muscles of the gullet; extensive paralysis occurs also 
(usually paraplegia) due to compression of the tracts of the 
Spal cord and of the nerve-roots. 


Encephalitis. 687 


High fever is usually present from the beginning (40- 
41°C.) ; but the rises in temperature may be moderate or even 
absent. 


Course. In general the disease is characterized by a stormy 
course. In small animals particularly, death may occur in the 
eourse of a few hours or days; but in most cases the disease 
continues for several days or one to two weeks, during which 
time decided remissions may become manifest. 

The disease commonly terminates fatally. 


Diagnosis. The diagnosis is based upon the occurrence of 
many cases of the disease in a herd or in a circumscribed dis- 
trict; the clinical picture is dominated by the spinal and bulbar 
symptoms and by disturbances in the region of the cerebral 
nerves, and high fever is often present from the beginning. 
In horses the exclusion of enzootic meningo-encephalomyelitis 
must always present difficulties, and in consequence a certain 
diagnosis is made possible only by the histological examination 
of the central nervous system, in case decided macroscopical 
inflammatory changes are absent. For differential diagnosis 
the same diseases are to be taken into consideration as in sim- 
ple meningo-encephalitis (page 667). 


Treatment is similar to that of simple meningo-encepha- 
litis (page 670) or that of enzootic meningo-encephalomeylitis of 
horses (page 682), and does not promise very good results. 

For prophylaxis a change of food or of pasture may be 
considered, also the isolation of the sick or, better, of the 
healthy animals, cleaning and disinfection of the barns. 
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10. Encephalitis. 


The cause of encephalitis is usually of an infective nature 
and the diseased areas are circumscribed. There may be centers 
of suppuration (purulent encephalitis), or there may be non- 
purulent areas which are red, yellow, or grayish in color and 
have undergone a process of softening. In some cases there are 
no areas of inflammation visible to the naked eye (acute non- 
purulent encephalitis). 


_ Those inflammatory states of the central nervous system are to be 
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included under the term of encephalitis in its clinical meaning, in which 
inflammatory foci arise exclusively in the substance of the brain or, 
in case the brain and its membranes are affected simultaneously, in 
which larger or typically localized inflammatory foci are found regu- 
larly or by preference in the cerebral tissue; in consequence local cere- 
bral symptoms constitute a marked part of the clinical picture and exert 
a decided influence upon the course of the disease. It has already been 
pointed out (pages 659 and 662) that encephalitis cannot always be dif- 
ferentiated sharply from meningo-encephalitis, either etiologic 
clinically, or anatomically. 

Distinction between purulent and non-purulent ehesplaline is of 
importance from the clinical point of view, as well as from the patho- 
logical; since at least in many cases, special methods of treatment may 
be adopted in cases of the purulent form of the disease. 


(a) Non-purulent Encephalitis. Simple acute encephalitis. 


Acute non-purulent encephalitis results from an infection 
or intoxication which in many cases is the result of an infectious 
disease. In the majority of cases there are numerous centers 
of disease and these may be hemorrhagic in character. 


Historical. In 1878 a case was recorded in the horse by Fried- 
berger, and this was followed later by cases described by Thomassen, 
Montané Desoubry and Nesmeloff. The cases of cerebral apoplexy in 
cattle recorded by Vath in 1892 were apparently in reality cases of 
encephalitis. More recently Dexler (1899, 1903, 1904) described a dif- 
fuse hemorrhagic inflammation of the brain substance in eases of so- 
called ‘‘blind staggers’’ and other diseases in the horse. He has given 
a very clear account of the disease from a clinical point of view and 
also of the pathological anatomy. A contagious hemorrhagic encephali- 
tis was observed by Buckley & MacCallum in Maryland (North America) 
in 1900. Cases of acute encephalitis have also been recorded by Lesbre 
& Forgeot, also by Marek. The communications by Kolesnikoft, Brusso 
& Galli-Valerio, Dexler, Nissel, Liénaux, Marek, Marchand, Petit & 
Coquot, and Pécard, regarding “encephalitis in cases of infuenza, must 
be mentioned. 


Occurrence. In all probability all the domesticated ani- 
mals are likely to be attacked, although up to the present cases 
have been recorded in horses, cattle, dogs and sheep. From 
these records it appears that the horse and the dog are most 
frequently affected. Even the non-specific form of the disease 
may sometimes become contagious. 


Etiology. The nature of the inflammatory processes in- 
volving the brain substance indicate that non-purulent encepha- 
litis is certainly due to an infection or a bacterial intoxica- 
tion (post-infectious encephalitis, Dexler). The infective ma- 
terial cannot always be detected in the brain tissue, although in 
given cases no doubt exists as to the infectious nature of the 
disease. This may be due either to the disappearance of the 
infective material after the inflammation has set in or to the 
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fact that its action is more accentuated on other organs. As 
already mentioned bacteria occur with great constancy in the 
brain in infections of a general nature (see page 662). 

According to Dexler and others there is not rarely in cases 
of influenza in the horse a non-purulent, hemorrhagic diffuse 
encephalitis, similar lesions being simultaneously present in the 
spinal cord. Encephalitis, as a rule, sets in during an attack 
of pneumonia or severe catarrhal influenza, but in some cases 
only after the disappearance of the symptoms of these diseases. 
The striking symptoms of cerebral disturbance which occur in 
many outbreaks are often due to an insignificant diffuse en- 
cephalitis. 

The cause of the inflammation of the brain which in some 
cases is hemorrhagic and in others resembles influenza enceph- 
alitis as described by Dexler in blind staggers and more recently 
in horses dead of other acute diseases of the brain is not yet 
known. Here infection of an unknown nature must be ac- 
cepted. According to Dexler it may be derived from the lungs, 
intestines, or other organs. The occurrence of diseases that 
are similar in other species—cattle, sheep and dogs—has been 
observed. In the contagious outbreaks recorded by Buckley & 
MacCallum no cause could be found either culturally or histo- 
logically. The cause was also unknown in the cases recorded 
by Friedberger, Thomassen, Lesbre & Forgeot, Marek, in the 
horse, Arloing in the ass, Vath and Hamoir in cattle, Montané, 
Hamoir, Nesmeloff, Desoubry and Marek in the dog. 

In the dog there can be no doubt that the most frequent 
cause is distemper, the encephalitis appearing at the same time 
as other symptoms or after their disappearance. Whether the. 
virus of distemper is itself the cause or whether it prepares the 
ground for a subsequent infection or intoxication is not yet 
decided, but the probability is that it is the virus itself or some 
toxin elaborated by it. 

The socalled Borna disease should probably in certain cases 
be considered principally, if not entirely, as a non-hemorrhagic 
inflammation of the brain and spinal cord. 

The non-hemorrhagic encephalitis occurring in rabies has 
pe 1 known and will not be further referred to here (see 

Glisel): 

In no single case has the sun been proved to be the cause 
of encephalitis (sunstroke), but a priori the possibility of such 
an. effect being due to chemical effects produced by the rays is 
not excluded. In this case, as in many skin diseases, the rays 
of the sun should be considered rather as predisposing causes. 

It is probable that certain foodstuffs exert only a predis- 
posing action. Many authors have considered the leguminose 
as direct causes of encephalitis. As a matter of fact there are 
no grounds for the belief that many foodstuffs are capable of 
setting up an inflammatory process in the brain in a manner 
similar to the skin rashes caused by foods in association with 
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certain determining factors. The presence of certain’ nervous 
symptoms is not always demonstrable, because there may be 
simply functional disturbance. Butler observed a non-hem- 
orrhagic encephalitis in horses by feeding them on damaged 
rye and claimed to have produced it experimentally. 

Overexertion which in many eases is followed by encepha- 
litis is no doubt only a predisposing cause. 


In two dogs poisoned with methyl alcohol, which died after 18 and 38 hours, 
Ruehle found isolated perivascular hemorrhages, in the region of the pons, the 
oblongata and of the spinal cord; there was an accumulation of leucocytes, and 
the endothelia of the vessel-walls were loaded with lipoid substances. Similar 
changes may be expected to occur, according to this author, in cases of fatal 
poisoning with methyl alcohol. 


Pathogenesis. The infectious or toxic substances are prob- 
ably introduced usually through the blood circulation, occasion- 
ally through the lymph channels, similarly as in meningo-en- 
eephalitis and meningo- encephalomyelitis (pages 662 and 676). 
Certain infectious agents may be disseminated along the nerve- 
tissue or the sheaths of the lymphatics, in the event of a local 
invasion which is not transmitted by the circulation, as is the 
case, for instance, in the encephalitis of rabies. 

In general infectious diseases and in cases of hematogenic 
transportation of the virus, the brain-substance is injured more 
or less through the formation of diffuse degenerative changes of 
the nerve-substance, followed by the development of numerous 
disseminated inflammatory foci. In other cases the injury is 
limited to cireumscribed portions of the brain, and in this case 
larger isolated foci of inflammation are formed. Accordingly 
as the walls of the blood-vessels are affected by the virus pro- 
ducing the inflammation, there may be only an exudation of 
leucocytes (mostly lymphocytes and plasma-cells), or a more or 
less marked hemorrhage takes place owing to the bursting of 
small blood vessels. In cases associated with severe nutritional 
disturbances or with necrosis of tissue-cells, especially in the 
region of larger foci of inflammation, softening takes place 
which may lead to the formation of cysts, in case of protracted 
disease, or more often to the development of sclerotic foci; 
smaller foci then may be filled with glia alone, larger ones in 
addition with connective tissue originating in the sheaths of 
the vessels. Later on the sclerosis may be continued into the 
periphery of each one of the small foci and may attain a con- 
siderable extent in a brain which is still growing, and in this 
case the further development of the brain is inhibited. 

Disturbances of the function of the brain are due more 
particularly to the diffuse toxi-infectious injury suffered by the 
nerve-elements, also to the harmful effect of the inflammatory. 
products, to the increased intracranial pressure and to the fact 
that the outflow of the lymph is hindered in cases with numer- 
ous disseminated infiltrated foci in the lymph-sheaths of the 
blood vessels. The action of the infectious substances is not 
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always the same, as is shown in encephalitis of lyssa, in which 
the clinical symptoms are due partly to the specific action of 
the virus of rabies upon the nerve-substanee. Local disturb- 
ances of the brain function occur frequently, owing to irritation 
or destruction of certain portions of the brain, or owing to a 
distant effect of the focal injuries. Disturbances of the psychical 
function of the cortex are produced also, through the presence 
of numerous disseminated inflammatory foci. Numerous gang- 
lion-cells and the associating fibers which connect them are irri- 
tated, injured or destroyed. The psychic disturbances may 
become more prominent especially in cases with protracted 
course, or in cases which have become chronic, after the other 
disturbances have become less prominent. 


Anatomical Changes. Acute inflammation may be found in 
any part of the brain, the hemispheres, basal ganglia, the pedun- 
cles, cerebellum, or its peduncles, the medulla, the gray or white 
matter. In the fore brain it is usually the gray matter that is 
involved (Dexler). As a rule there are numerous inflammatory 
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Fig. 105. Area of inflammatory softening of the most anterior portion of the right 

half of the medulla oblongata in a dog. The animal showed rolling movements to 

the right. In the diagram on the right a indicates the pons, b the trapezoid body, 
and ¢ the position of the section. 


centers scattered over the brain, but occasionally only a single 
center is to be found. The centers are, as a rule, the size of a 
pea only (Fig. 105), but exceptionally they may be as large as a 
hen’s egg (Friedberger). The larger ones are softer than the 
surrounding tissue and sometimes pultaceous in consistency, 
and their cut surface is, as a rule, somewhat gelatinous and 
translucent in appearance. Very small lesions that are not 
hemorrhagic escape recognition with the naked eye, because 
they are not different in color or consistency. In many cases 
there is a pronounced tendency to hemorrhage so that the sur- 
face of the brain, the walls of the ventricles, or the cut surface 
appear beset with reddish-brown hemorrhagic spots varying in 
size from mere points to areas of considerable size (acute 
hemorrhagic encephalitis). In the latter stages the centers be- 
come yellow in color owing to destruction of the blood pigments. 
Small, non-hemorrhagic foci elude the macroscopical diagnosis, 
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because they do not present any difference either in color or in 
consistency, especially in encephalitis of distemper, in which a 
softened focus has so far been noted in only one case by Marek. 
Should the area of inflammation be near the ventricle of the 
brain, or involve the venous plexuses, a more or less reddish 
turbid fluid collects in the ventricles (acute hydrocephalus in- 
ternus). Areas of inflammation near the surface of the brain 
may lead to the production of extensive or circumscribed patches 
of meningitis. 

Only isolated reports are available on chronic encephalitis 
in animals, especially with reference to whitish or grayish 
transparent firm foci in the brain, which evidently have orig- 
inated in an acute inflammation. Buckley & MacCallum also 
found sclerotic foci in the brain of a horse which had been 
affected with staggers after acute encephalitis. It is probable 
that small foci are more frequent which are recognized only on 
histological examination, associated with atrophy of the nerve- 
elements and with glious sclerosis. Cysts are seen rarely after 
the absorption of the disintegrated tissue in the inflammatory 
foci. In a dog that recovered from influenza, Miessner found 
porencephaly with vesicular bulging and attenuation of the 
tense dura over the right hemisphere in the region of the parie- 
tal lobe; the cerebral convolution was flattened and a cavity 
existed on the medial surface of the hemisphere, which reached 
into the lateral ventricle. 

In a portion of cases there was in addition to inflammation 
of the brain a similar disease of the spinal cord. 


Histological investigations were made by Dexler. Encephalitis in cases of 
distemper has been investigated by Krawjesky, Brusso, Galli-Valerio, Liénaux, 
and more recently by Marchand, Petit & Coquot, and Pécard. In the cases in 
which there were no hemorrhages Dexler found perivascular and other cellular in- 
filtrations, the cells being round and Marschalko’s plasma cells. In one case there 
was edema of the neighboring tissue. In the hemorrhagic form there was a very 
small infiltration of leucocytes, but in the perivascular spaces red blood corpuscles 
were found in large masses and at greater distances from the vessels there were 
red corpuscles either scattered about or arranged in rows., The endothelial cells 
had proliferated and were enlarged, the lumen of the vessel being reduced. The 
true nerve tissue in the neighborhood of the small centers showed very little alter- 
ation (destruction of the medullary sheath, swelling of the axis cylinders, and at 
places destruction of the chromatin bodies of the nerve cells), while the larger 
centers were composed of softened masses. Degeneration of the medullary sheaths 
could be followed in both forms of lesion. Not rarely inflammatory lesions were 
found in the pia mater. 

Histological examinations of lesions of distemper-encephalitis have been made 
particularly by Dexler, Krajewsky, Brusso, Galli-Valerio, Liénaux, Marchand, Petit 
& Coquot, and Pécard; more recently in great detail by Cerletti. According to the 
last named author, diffuse degenerative changes are found in the incipient stage, 
even in purely catarrhal cases (cloudy swelling, and chromatolysis of ganglioni¢ 
cells, ameboid transformation of most gliacells); in addition, minute inflammatory 
foci are frequent, which differ from those in nervous influenza only by their smaller 
size. They develop partly through lymphocytic infiltration of the lymph-sheath of 
vessels, with coexisting hyperplasia and proliferation of the glia-cells, partly through 
productive changes in the blood vessels or through the occurrence’of foci in which 
immense proliferation of the glia-cells has taken place. In the subacute encephalitis 
of distemper the changes may, at first sight, be similar to those in progressive 
paralysis in man. In contrast to this disease they are always limited to circum- 
scribed foci, are due to infiltration, at least in part, and their nature is productive. 
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Moreover, the obliteration of numerous capillaries, which is frequent in paralysis 
in man, is absent in this form of encephalitis. Distemper-encephalitis therefore 
differs decidedly from progressive paralysis with which it has been said to be 
analogous by Marchand, Petit, Coquot and Pécard. It is also of interest that small 
chronic inflammatory foci, associated with atrophy of the nerve-tissue, and glious 
sclerosis were found in two epileptic dogs, one of which had recovered fror catarrhal 
distemper several months previously. 


Symptoms. The symptoms of acute encephalitis due to any 
general disease, such as influenza and distemper, are sometimes 
obscured by those of the primary disease and so may remain 
quite unrecognized, if the very severe stupor is left out of con- 
sideration in these cases. General cerebral disturbances may, 
however, be absent if the inflammation is not extensive or if it 
affects portions far removed from the cortex. 

In the majority of cases the symptoms of brain trouble are 
very striking. In cases where the inflammatory processes de- 
velop rapidly or where the inflammation extends, general symp- 
toms of cerebral disturbance are never absent; these, as a rule, 
when there is rapid extension, appear suddenly, are very severe, 
and are ushered in by somewhat severe hemorrhages. They 
closely correspond with the other acute diseases of the brain; 
rapidly progressive disturbance of consciousness is a prominent 
symptom. The animals appear dull and listless and are easily 
fatigued. They are indifferent to their surroundings and stand 
with their heads dropped or supported upon some object; ap- 
petite is greatly decreased or quite absent, and they stand for 
a long time with half-closed eyes, and their limbs in unusual 
positions. Occasionally they lose their balance. Within a short 
time a condition of semi-consciousness or even coma develops. 

In horses, and more rarely in other animals, symptoms of 
excitement follow which may amount to actual mania. This 
is especially so in a case of hemorrhagic inflammation in 
the neighborhood of the ventricles of the brain in a horse de- 
scribed by Dexler. After the period of excitement the dullness 
is, as a rule, still more marked. Occasionally in cattle there are 
similar symptoms of excitement, but in the other species, and 
particularly in dogs, no other symptoms are observed save pro- 
nounced restlessness. 

Spasms are often observed involving either individual mus- 
cles or whole groups of muscles (usually muscular twitching). 
Compulsory movements are sometimes observed, as a rule, 
movements in circles, forwards or backwards. 

Focal symptoms occur very commonly, but owing to the 
severe disturbance of consciousness they remain unobserved, 
or at least they cannot be certainly recognized, save with great 
difficulty. Paralysis is very common. In some cases it is total 
hemiplegia (Storch), sometimes hemiplegia alternans (Leiser- 
ing and Thomassen), and finally there may be paralysis of some 
of the cranial nerves (ptosis, strabismus, fixed dilatation of the 
pupils, paralysis of the optic nerves, of the muscles of mastica- 
tion, the pharynx, tongue and larynx). Hxtension of the in- 
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flammation may lead to a varying amount of paralysis of the 
whole body with irregular movements of the limbs; dogs can in 
some cases creep along on their bellies or if supported may be 
able to walk. Liénaux believes that this kind of disturbance is 
due to disease of the cerebellum. He observed it in cases of 
encephalitis due to distemper, associated with exaggeration of 
the patellar refiexes and nystagmus. It has been shown that 
it may also follow inflammation involving the cerebrum. When 
the respiratory center is involved death soon occurs with symp- 
toms of dyspnea. 

In the ecarnivora rolling movements are often observed. 
These types of forced movements are often associated with rota- 
tion of the head on its long axis, and it is more rarely associated 
with deviation of one or both eyes. The disease generally in- 
volves the peduncles of the cerebellum or the neighboring tissues 
(see page 638). 

In distemper encephalitis after the disappearance of the 
general spasms, and in some cases without these symptoms hav- 
ing appeared at all, there are observed more or less rhythmic 
clonie contractions of the muscles supplied by the facial and 
trigeminal nerves, resulting from a local inflammation in the 
neighborhood of the nuclei of these nerves. 

In cases of extensive disease of the cerebellum, cerebellar 
ataxia is observed. An especially interesting case of this sort 
was observed by Marek in a dog, in which there was an exten- 
sive perivascular infiltration in the medullary layer of the 
cerebellum, and at places also in the cortex, the animal being 
the subject of distemper. (Figs. 94 and 95, p. 638). 

Loss of sensation in circumscribed areas owing to serious 
disturbances of consciousness is observed with comparative 
rarity. Exceptionally amaurosis has been observed (Pr. Mil. 
Vb., 1897). Dexler saw hyperidrosis in a horse. 

There may be fever and the temperature may be as high 
as 41° C., but in the majority of cases it is not so high, and in 
protracted cases it may be absent altogether. The puise varies, 
as a rule, with the temperature. Excitement causes a slight 
acceleration of the pulse. From the commencement there is 
some disturbance of appetite, but after the onset of severe 
symptoms, and even in cases that are apparently primary the 
animal ceases to take food altogether. 

In many cases in the later stages symptoms of meningitis 
and myelitis set in. The cases of encephalitis recorded by 
Buckley and MacCallum closely resemble cerebrospinal men- 
ingitis. 


Subacute disseminated encephalitis of distemper is manifested, 
according to Dexler, in disturbances of consciousness and psychie mani- 
festations, and also in marked focal symptoms, im marked motor and 
sensory disturbances. At first listlessness and dullness are present, less 
often a certain restlessness. Later the animals ignore commands with- 
out manifesting actual disobedience; they no longer recognize their 
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master and their accustomed surroundings, do not find familiar paths, 
stumble over impediments over which they step clumsily or they may 
remain standing before them for hours, assuming the most uncomfort- 
able positions. As their power of orientation gradually diminishes, they 
pass by the gate of an unknown place without, stepping outside, they do 
not attempt to jump from higher objects and occasionally simply tumble 
off. On account of existing hyperesthesia, scorching of the nose is tol- 
erated, ammonia is inhaled without objection, and strong sound 
stimuli fail to cause reactions. Automutilation, as it was observed by 
Marchand, Basset & Pécard, probably was due to a diminished sensi- 
tiveness; it consisted in gnawing off the lower part of the posterior 
extremity, a similar phenomenon as Goltz noted after transverse section 
of the spinal cord, and Marek after cutting the ischiadie nerves. It was 
therefore a pure anesthesia without psychic disturbance. The increas- 
ing diminution and limitation of associative processes causes spontane- 
ous and initiative movements, which are regulated by association, to 
fail more and more, dementia dev elops associated with lessened power 
of observation and with forgetfulness. The initial lethargic condition 
passes into one of increasing stupor which covers up the original dis- 
turbances of the organs of sense. Gradually emaciation develops, the 
animals taking little or no food and also because the encephalitic process 
influences the nutrition unfavorably. The animals ultimately perish 
after the disease has lasted from one to three months. 

This form of encephalitis of distemper, is designated by Marchand, 
Petit, Coquot & Pécard as “‘Paralysie générale du chien’’; they believe 
it to be analogous, anatomically and clinically, with progressive gen- 
eral paralysis in man. 

Manifestations of chronic encephalitis have hardly been described 
heretofore, although chronic disseminated encephalitis probably is not 
very rare, especially as a sequel of acute inflammation of the brain. In 
these cases it was usually thought sufficient to diagnose a condition of 
staggers, and the symptoms were referred to hydrocephalus. In the 
case of porencephaly in a dog, mentioned above, Miessner observed a cer- 
tain clumsiness, diminished intelligence, bilateral amaurosis, occasional 
convulsions and circular movements toward the left side. Im a young 
dog with chronic polioencephalitis, which was probably independent of 
distemper but anatomically similar to encephalitis of distemper, Mar- 
chand & Petit noted a clinical picture similar to that of disseminated 
encephalitis of distemper; there were also circular movements toward 
the left side, lateral motions of the head, absence of all emotion. The 
disease lasted about seventeen months and was then diagnosed as idiocy 
by the authors. 


Course. In the majority of cases the disease lasts only a 
few days, usually two to five (acute encephalitis), while in rare 
eases the animal may survive for weeks or even months (sub- 
acute encephalitis), rarely for months or even years ae 
encephalitis). 

In eases in which the disturbance of consciousness sets in 
rapidly and in severe form there are fr equently focal symptoms 
also. Both the general and local symptoms increase in severity 
as the inflammation extends and the local symptoms may also 
incréase in number-and their distribution may become more 
extensive. In such cases death is not long delayed. ‘The ger 
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eral cerebral symptoms and the local symptoms may decrease, 
or, except in the early stages, disappear. Such a course indi- 
cates disease either of the crusta or the cerebellum. Recovery 
is observed only in isolated cases of acute encephalitis; this 
explains the absolute disappearance of severe nervous dis- 
turbances in some animals affected with distemper or in- 
fluenza. 

Those few animals which recover, frequently show a ten- 
dency to relapses; according to Dexler this is the case particu- 
larly in horses with hemorrhagic inflammation of the region of 
the lateral ventricles, in which mania occurs repeatedly and 
finally staggers develop. Sequelae are observed in most cases, 
even if relapses do not occur, and the animals then show per- 
manent mental troubles (staggers) and perhaps certain psychic 
symptoms. Probably traces of encephalitis might often be 
found in horses afflicted with staggers. In dogs there may be 
a tendency to epileptiform attacks. In rare cases certain per- 
manent focal symptoms persist and reduce or destroy the value 
of the animals. 


Diagnosis. If general, and what is of more importance, 
local symptoms of one of the diseases mentioned in the para- 
graph devoted to etiology are present, and there is no pain of 
the cranium, diagnosis is easy. In dogs encephalitis due to dis- 
temper may be diagnosed if there are rhythmic spasms of the 
same groups of muscles. In cases that appear to be uncompli- 
eated the appearance of cerebral symptoms associated with a 
rise of temperature, acceleration of pulse, and absence of pain 
over the cranium, raises the suspicion that they are simple cases 
of encephalitis; suppurative encephalitis is excluded if no pri- 
mary suppuration can be found in any part of the body and no 
injury to the cranium can be found. The disease is easily con- 
fused with meningitis if the cranium becomes painful on pres- 
sure owing to simultaneous inflammation of the membranes, 
and certain symptoms which contraindicate meningitis (hem- 

iplegia, rolling, cerebellar ataxia) are not present. It is im- 
possible to exclude basilar meningitis with symptoms of a more 
general nature, or meningitis involving the neighborhood of the 
ventricles (meningitis interna). Hemorrhage or embolism are 
indicated by the sudden onset of severe symptoms. Such cases 
may be excluded by careful investigation of the history of the 
case, the condition of the other organs, and the temperature. 
The disease is distinguished from chronic dropsy of the ven- 
tricles by the fact that severe cerebral symptoms develop with 
comparative rapidity, and by the presence of local symptoms. 
Sometimes it is necessary to distinguish the disease from acute 
uremia. 


Treatment. Directions given in connection with meningitis 
(see page 670). are applicable, but, as a rule, treatment is with- 
out avail. 
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Cerebral and Spinal Paralysis in Children. (Acute epidemic poli- 
omyelitis, infantile paralysis.) This disease, also called polioencephali- 
tis and poliomyelitis, is caused, according to Krause, by a filtrable 
virus which may be demonstrated in the central nervous system, spleen, 
liver, and in the blood; it is pathogenic for monkeys, rabbits and dogs. 
The disease appears to be more frequent in the flat country and is 
epidemic particularly in high summer and in fall. According to 
Osgood, Lucas, Flexner & Clark, it occurs in Massachusetts in domestic 
mammalia and in fowls. 


Anatomical Changes. These consist in lymphocytic vascular infil- 
trations especially in the anterior horns, but also in the white substance 
of the spinal cord, in the cerebral cortex and usually in the pia mater; 
also in marked edema in the region of the infiltrations. Krause found 
specific cellular products in the inflammatory foci. The ganglion-cells 
are destroyed secondarily. Sclerotic foci are found in chronic cases. 


Symptoms. After an incubation of four to eight days, fever ap- 
pears with debility, anorexia, diaphoresis, sensitiveness to pressure on 
the part of the vertebral column, neck and extremities. Two to five 
days later extensive nuclear paralysis of the muscles of the extremities, 
abdomen, back, and neck makes its appearance, sometimes also in the 
muscles of the face. Bladder and rectal troubles are not infrequent. 
After several days more, or only after one to three weeks, the paralysis 
may diminish partially, together with the absorption of the inflammatory 
edema, leaving a certain permanent paralysis of isolated groups of mus- 
eles (especially of the lower extremities) owing to injury suffered by 
the ganglion cells. Sometimes the form of the disease may be more 
bulbar or cerebral, the former terminating fatally as a rule. 


Treatment. In the acute stage hot packs have been recommended, 
also hot baths, lumbar punction, rest in bed, isolation; in the chronic 
stage orthopedic treatment, regulated movements and_ electricity. 
(Deutschlaender, D. m. W., 1912, 1883.—Osgood, Lucas, Flexner & 
Clark, D. t. W., 1912, 806.) 


———— 


Paralysis in Guinea-Pigs. Under this name, Roemer has described 
a disease which occurs in isolated cases and is similar to poliomyelitis ; 
it is also caused by a filtrable virus and may be transmitted by intra- 
cerebral injections of emulsion of brain- or cord-substance, sometimes 
of emulsions of spleen, liver and lymph-nodes. 


Anatomical Changes. These differ from those in poliomyelitis prin- 
cipally by the marked lymphocytic infiltration of the meninges, the 
fairly regular distribution of the vascular infiltrations in the white and 
gray substances of the cord, the fact that the anterior horns are in- 


volved less and the brain is affected more intensely. 
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Symptoms. After an incubation of 9 to 23 days a slight rise in 
temperature is usually noted, followed:in one to two days by loss in 
weight and rapid weakening of the muscles, especially those of the hind- 
feet, leading to a gradually increasing limp paralysis which is complete. 
Bladder and rectal paralysis may appear early in the disease. The 
duration is usually eight to ten days, rarely two to three days, excep- 
tionally as long as four weeks. The termination is always in death. 
(Roemer, D. m. W., 1911, 1209.) 


(b) Purulent Encephalitis. 
(Cerebral Abscess.) 


Occurrence. The majority of cases occur in young animals 
and especially in foals, few cases having been recorded in adult 
horses. IJ<ofler found cerebral abscess in twelve horses out of 
forty killed on account of staggers. In the other species of 
animals the disease is very rarely observed. 


_ Etiology. Purulent encephalitis generally results from 
metastasis in diseases in which pyogenic bacteria are circulating 
in the blood (see page 662). In the horse the majority of cases 
of cerebral abscess are causally connected with strangles, the 
vessels of the brain being plugged with emboli. According to 
Dexler strangles is the cause in about 60 per cent of cases. 
Bouet concludes from a case, which was not sufficiently eluci- 
dated, however, that purulent encephalitis may form the sole 
localization of strangles. 

Purulent encephalitis appears to be of very rare occurrence 
in other infectious diseases, but it does occur in such conditions 
as puerperal septicemia (Williams), smallpox (Roll), ulcerative 
endocarditis, glanders, suppurative pneumonia, pleurisy, and, 
finally pyemia. Trolldenier found a pathogenic streptothrix in 
cerebral abscesses in a dog. 

Further causes of cerebral abscess are: injuries to the 
cranium, and the upper part of the parotid region, suppuration 
or caries of bones near the brain, and in particular the petrous 
temporal bone in the dog and the middle ear in the pig and 
birds, acute inflammation of the upper portions of the nasal 
cavities or the sinuses and the throat, the infective material 
reaching the brain either along the course of the nerves or the 
blood vessels. Animal parasites may also be responsible for 
the condition, the larve of the Hstrus and Ceenurus in the sheep, 
in cattle larvee of the Gistrus bovis that have wandered into the 
eranial cavity, larve of the Gastrophilus in the horse. Finally, 
the condition may be caused by the penetration of foreign bodies 
from the pharynx. Durréchoux found a needle in an abscess of 
the cerebellum in a pig. 


| Pathogenesis. Bacteria which have been carried to the 
brain with the blood-circulation, usually are distributed in sev- 
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eral parts of the brain; those which have invaded it from near- 
by tissues usually localize in one place and cause inflammation; 
in either case this gives rise to a copious polymorphonuclear 
leucocytosis and to softening of the brain-tissue, leading to ab- 
scess formation. In cases in which the abscesses enlarge rap- 
idly, the leucotytosis and the dilatation of the blood-vessels 
cause an increase of the intracranial pressure followed by in- 
jury of the nerve-tissue by bacterial toxins and to general cere- 
bral symptoms due to the inflammatory products. Focal symp- 
toms arise in consequence of the softening of certain portions 
of the brain. Abscesses with slow development cause only slight 
cerebral symptoms or none at all. 


Anatomical Changes. In cases in which the disease has 
been in existence for some time the inner surface of the abscess 
appears to be covered with a finely granular membrane some 
millimeters in thickness, the socalled ‘‘pyogenic membrane.”’ 
The pus is white or reddish in color and sometimes has an offen- 
sive odor. In very exceptional cases the pus appears to be 
mixed with blood, owing to the rupture of a vessel on the inner 
surface of the abscess cavity. In the majority of cases the ab- 
scesses occur in one of the hemispheres and more rarely in the 
cerebellum. If they are superficially placed the disease may 
extend to the membranes and set up suppurative processes 
there. In deen-seated abscesses rupture may occur in the ven- 
tricles. When the lesions are due to metastasis the abscesses 
are usually more numerous. Johne found ten and Delamotte 
and Brochérion fourteen abscesses in the brain. Abscesses 
caused in other ways are usually solitary and vary in size. In 
a case recorded by Priimer the cerebellum was converted into 
a eavity full of pus. Frodhner records a case in which pus col- 
lected in the lateral ventricles as a result of fracture of the 
frontal bone (pyocephalus). 


Symptoms. The rapid development of one or more ab- 
scesses causes a rise of temperature, provided there is not fever 
already, owing to some primary disease, and the temperature 
is subsequently maintained with pronounced variations. As 
in the case of meningitis there is a rapidly progressive dullness, 
which at intervals may give place to symptoms of excitement 
which may amount to mania. In other cases there is great 
uneasiness from the outset, but exceptionally there may be no 
evidence of excitement even up to the time of death. In many 
cases there are fibrillar contractions and clonic spasms in vari- 
ous parts of the body, and there may be forced movements. 
Paralysis of various cranial nerves has been observed. Death 
may take place within a few days or a week or two, the symp- 
toms and especially those of excitement having gradually be- 
come more severe. With the foregoing must be included cases 
in which the cerebral abscess remains latent for a time and then 
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causes death in one or two days, the animal showing the symp- 
toms already described (Bouchet, Roder, Johne). 

In the great majority of cases which run a less rapid course 
symptoms of disease are to be observed for a longer time. 
Forced movements are seen with comparative frequency, 
usually in circles, more rarely in forward directions. There is 
a tendency to the symptoms of excitement, the animals suffer- 
ing from attacks of mania. There may also be epileptiform 
seizures during the intervals of which the animals appear to be 
in perfect health (Lydtin, Trolldenier, Noack). In some of the 
less acute cases there is no elevation of temperature, but it is 
probable that systematic testing would show a rise in some 
cases. 

Sudden blindness is occasionally observed as a focal symp- 
tom. In a case recorded by Bouchet in which there was an ab- 
scess in the middle of the left hemisphere and fibrous basilar 
meningitis, a foal went blind during the nght. The right pupil 
did not react to light at all, while the left reacted for some 
time. There was total blindness of the right eye, but move- 
ments with the hand in front of the left eye were appreciated 
by the animal for some time. In a ease recorded by Thierry, 
in which there was an abscess in the right hemisphere, there 
was sudden amaurosis of the left eye. No accurate tests were 
made regarding the sight of the other eye. 

Unilateral paralysis was observed by Haase in a case in 
which there was an abscess in one hemisphere directly under 
the membranes. In a case recorded by Greiners a foal sweated 
profusely after every meal for a period of four months. At 
the postmortem an abscess the size of a hazelnut was found in 
the right half of the cerebellum. Shortly before death the ani- 
mal had shown respiration of the Cheyne-Stokes type. A pig 
which had an abscess the size of a hazelnut in the right half of 
the cerebellum staggered in its gait, walked in cireles to the 
right and fell on its right side-in such a way that its snout 
struck the ground first (Kertész). In a case recorded by Haas 
a cow was observed to carry its head to the left side owing to 
the presence of an abscess the size of an apple in the left hem- 
isphere. Any attempts to make the animal carry it straight — 
caused attacks of mania. A horse in which there was an ab- 
scess in the posterior portion of the vermiform process of the 
cerebellum showed giddiness and an nce ale gait, and fell fre- 
quently (Jacoulet). 

In a heifer with a suppurating coenurus-cyst, as large as 
a walnut, situated on the right lobe of the cerebellum, Ric- 
ciarelli observed excessive raising and clumsy putting-down of 
the extremities of the right side, slight rotation of the head to 
the right side. Later on, clonic and even epileptiform convul- 
sions appeared. In a dog with an abscess, of walnut-size, in the 
region of the right sulcus cruciatus near to the median border 


Diagnosis. Treatment. 701 


of the hemisphere, and with purulent infiltration of the con- 
tiguous portions of the brain, Urbain records rotation of the 
head to the right, circular movements to the right, abnormal 
smallness of left palpebral fissure, strabismus inwards, paresis 
followed by paralysis of the left fore-foot, finally paralysis of 
almost the entire left half of the body. In a case of the authors, 
in a young pig, a traumatic abscess in front of the right sulcus 
eruciatus caused twitching in the muscles on the left side of the 
snout and of the left fore-foot, lateral bending of the head, cir- 
cular movements to the left, later also to the right side. Pres- 
sure upon the skull, over the abscess, always gave rise to mus- 
eular convulsions beginning in the left facial muscles and in 
those of the left fore-foot, and sometimes becoming general. 


Diagnosis. This can only be based on the appearance of 
general or local symptoms indicating that the brain is involved 
in diseases in which there is a known tendency for pyogenic 
bacteria to invade the brain. The very acute cases cannot be 
distinguished from cases of acute meningitis. Cases in which 
the course of the disease is slower can be differentiated by their 
longer duration, the striking improvements which occur at 
times, the absence of sensitiveness over the cranium and the 
special local symptoms which not rarely make their appear- 
ance. The presence of a primary abscess in some part of the 
body is in itself no proof that the occurrence of cerebral symp- 
toms is due to purulent encephalitis, because meningitis may 
also occur under the same circumstances. One must also not 
lose sight of the fact that in many cases of suppurative en- 
cephalitis an animal that was previously apparently in perfect 
health may become seriously ill owing to secondary meningitis 
and succumb to it in a very short time. In cases of tumor for- 
mation in the brain differential diagnosis can always be based 
on the absolutely negative history of the disease, its slow de- 
velopment, the presence of a primary growth in some other 
organ, or in neighboring portions of the cranium, and finally 
from the engorgement of the optic disc. A periodical rise of 
temperature also indicates suppurative encephalitis. 

An accurate analysis of the focal symptoms that may be 
present in cases that are not very acute renders a localization 
of the disease possible, but a very careful investigation appears 
to be necessary in this connection. 


Treatment. Provided a correct diagnosis has been made 
regarding the nature and localization of the disease, and this in 
the present state of knowledge is of rare occurrence, surgical 
interference may be resorted to. Good results have followed 
this treatment in the human subject. At the most a favorable 
result might be expected in the case of an encapsuled abscess 
superficially placed'in a hemisphere; operation appears to be 
hopeless from the outset in cases where there are multiple ab- 
scesses deeply placed. 
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11. Chronic Dropsy of the Ventricles. Hydrocephalus inter- 
nus chronicus. 


(Chronic Hydrocephalus; Dumbness.) 


By this term is indicated a chronic disease of the brain 
characterized by the presence of abnormally large quantities of 
cerebrospinal fluid in the ventricles of the brain with consequent 
dilatation of these cavities, an increase in the size of the brain, 
and an elevation of the cranial pressure. The disease may be 
primary or secondary to some other disease of the brain. 


Occurrence. The disease is seen most frequently in the 
horse in which animal it is the commonest cause of sleepy stag- 
gers. Up to the present there is no very exact information as 
to its frequency. Having regard to the anatomical observations 
made by Dexler, it remains to make investigations to decide 
how often the condition is the cause of staggers, and how often 
it is the result of some other diseased condition of the brain. 
No stress can be laid on the results obtained in the past because 
no comparison was made with regard to the anatomical altera- 
tions found, and measurement of the size of the ventricles al- 
lows of a great chance of error. 


There are some cases on record of dropsy of the ventricles in the dog (Froéh- 
ner saw 20 eases among 70,000 dogs), the pig (Schindelka), and also in other 
species, but either the true nature of the disease is not represented, or no proof 
has been adduced that the cases are actually cases of chronic internal hydrocephalus. 
In many cases the possibility of confusion with other chronic brain lesions not 
recognizable with the naked eye is not excluded. 


Etiology. According to Dexler’s detailed investigations, 
the immediate cause of acquired hydrocephalus in horses is 
usually a narrowing of the aqueduct of the brain by compres- 
sion of the plate of the corpora quadrigemina in consequence 
of an abnormally strong protrusion of the occipital lobe. The 
formation of a very large swelling due to pressure is produced 
by prolonged or frequently repeated increased pulsations in 
the cerebral arteries at each systole, or by a continued increase 
of the intracranial pressure. A comparatively large part of the 
occipital lobe is then forced into the opening of the tentorium 
and a pressure is exerted in this manner upon the quadri- 
gemina. | 

Increased systolic pulsations in the brain may occur under 
certain circumstances under the influence of strong mental im- 
pressions, exertion, difficult respiration, sudden changes of the 
outside temperature, poisons, ete., and the resulting ventricular 
hydrocephalus is then independent of other diseases and ap- 
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pears as primary or idiopathic hydrocephalus of the cerebral 
ventricles. 

Secondary hydrocephalus is much more frequent, occur- 
ring after cerebral diseases associated with continued or fre-. 
quently repeated increase of the intracranial pressure or with 
stronger systolic pulsations in the cerebral arteries. Among 
these diseases may be mentioned acute meningo-encephalitis, 
frequent or protracted cerebral hyperemia, acute encephalitis, 
cerebral tumors, ete. 

Infrequent causes are the occlusion of the foramen of 
Monroe or of the aqueduct, by parasites (echinococci, coenu- 
rus-cysts) and by tumors; also obstruction of the for. lateralia 
between the fourth ventricle and the subarachnoid spaces, in 
consequence of a chronic meningitis; sometimes compression of 
the vena cerebri magna (Galeni) by tumors in the cerebellum 
and in the region of the corpora quadrigemina. Cerebral hydro- 
cephalus which originated in this manner, probably may be 
observed occasionally in other species. 

Dexler failed to find an anatomical basis for the production 
of hydrocephalus through an increased secretion of fluid; he 
could not find any histological changes of the plexus chorioidei, 
the tela chorioidea superior or of the ependyma. Nevertheless 
it cannot be denied that abnormally large amounts of fluids may 
be secreted into the ventricles, and that the cerebrospinal fluid 
then accumulates, especially with respect to some cases of hydro- 
cephalus which follow upon acute intracranial inflammations. 
It is thinkable that in a given case the inflammatory changes, 
which gave rise to the increased secretion of fluid, have retro- 
gressed at the time of the histological examination, and that the 
resulting increased amount of fluid has nevertheless led to 
hydrocephalus, the very narrow aqueduct of the brain being 
unable to carry off the greater amount of fluid. In view of the 
fact that the cerebrospinal fluid is closely related to the secre- 
tions, an increased amount might be formed without an inflam- 
matory condition of the plexus chorioidei. 

On the other hand, cholesteatoma, which is frequently found 
in the plexus chorioidei of horses, is not to be brought into 
causal relation with ventricular hydrocephalus. This is sug- 
gested by the fact that cholesteatoma may be seen in horses with 
or without hydrocephalus with equal frequency. 


The occurrence of hydrocephalus ex vacuo has not as yet been observed in 
animals, because animals rarely reach such an age that senile atrophy of the brain 
tissue would lead to dilatation of the ventricles. 


Predisposition. It is generally supposed that a predis- 
position is hereditary. As a matter of fact experience shows 
that thoroughbreds and racing breeds are rarely affected with 
sleepy staggers, whereas heavy breeds are often so affected. It 
appears to be not impossible that in heavy breeds the anatomical 
formation of the cranium is less favorable (small cranium with 
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relatively large tentorial opening), permitting greater protru- 
sion of the occipital lobes or exerting a prejudicial influence on 
the pulsation of the brain. In view of the fact that the cranial 
formation is a hereditary feature, predisposition may also be 
‘transmitted from generation to generation. The fact should 
not be lost sight of that the heavy breeds do the heaviest work 
and consequently are more likely to suffer from repeated ele- 
vations of intracranial pressure. There is no recorded evi- 
dence of the hereditary nature of the disease. In support of 
the hereditary theory it is stated that staggers is of so common 
occurrence in many districts and particularly in mountainous | 
districts that horse-breeding is impossible (Trasbot). The fre- 
quent occurrence of the disease may be connected with local 
conditions such as chronic poisoning with bad food or it may 
be connected with repeated infections which set up chronic dis- 
eases of the brain. 

As a rule it is mares and geldings that are used for work 
that suffer most. Trasbot saw the disease principally among 
stallions. 

Age plays some part in the production of the disease. The 
majority of cases occur in horses from six to fourteen years 
old. The disease seldom occurs before that, and in animals 
under two years old it has not been observed. 'The disease has 
been connected with the changing of the teeth, but this cannot 
play any part in its production. 


-Pathogenesis. Under normal conditions the outflow of the 
cerebrospinal fluid from the ventricles is assured by the open 
communications between the separate ventricles and between 
the fourth ventricle and the subarachnoid space. The lateral 
ventricles communicate with the third ventricle by means of 
the foramen of Monroe, and this with the fourth ventricle 
through the aqueduct of Sylvius; from here the cerebrospinal 
fluid flows through the two for. lateralia (Luschkae) into the 
subarachnoid spaces and may then be absorbed into the veins. 
An accumulation of the cerebrospinal fluid may be produced, 
therefore, by an occlusion of the outflow to the subarachnoid 
spaces and by an accidental production of excessive amounts of 
cerebrospinal fluid in the ventricles, in which case the relatively 
narrow aquaeductus Sylvii can no longer afford an outlet for 
the fluid. 

According to Dexler’s researches, the occlusion of the 
aquaeductus Sylvii, usually through a protrusion of the occip- 
ital lobe, is due to the fact that an abnormally large portion 
of the occipital lobe is pushed into the opening of the tentorium 
under the influence of increased cerebral pulsations or intra- 
cranial pressure. Through the protrusion exerting a ventro- 
caudal pressure, the corpora quadrigemina, which lie below, 
are compressed, they cause a narrowing of the waterways of 
the brain and in this way the stream of fluid passing into the 
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fourth ventricle is diminished. The increase in the intracranial 
pressure runs parallel to the accumulation of cerebrospinal fluid 
in the lateral ventricles and in the third ventricle, and has the 
effect of aggravating the protrusion which, in its turn causes 
a still greater narrowing of the waterways. In this manner 
a circulus vitiosus is established owing to which the process 
eannot retrogress, once it has been established, but on the con- 
trary progresses and may lead to a complete occlusion of the 
aqueduct of Sylvius. ‘Temporary increases of the intracra- 
nial pressure, or greatly enhanced cerebral pulsations may 
easily increase the protrusion suddenly and thus cause a rapid 
and decided accentuation of all changes, but when the causes 
become inactive, these changes retrogress in greater part or 
completely, and then the process progresses in the ordinary 
manner. 

The process is similar in case the foramina. Monroi or the 
waterways of the brain are obstructed by parasites and tumors, 
also in case the for. lateralia are occluded. In this case the 
protrusion develops secondarily owing to the increased intra- 
cranial pressure and to an accumulation of the cerebrospinal 
fluid; it contributes greatly to the aggravation of the condition. 
A similar mechanism is to be assumed for the development of 
hydrocephalus by an accidental increase of the production of 
fluid in the ventricles of the brain. 


Dexler’s investigations show that the frequency of hydrocephalus in horses, 
in contrast to other species, is due to the anatomical conditions of the skull-cavity. 
In horses the tentorium cerebelli is largely ossified, its narrow membranous portion 
consists of very tough connective tissue; its lumen is 4.2 em. high and 3.5 em. wide, 
it contains a very small portion of the cerebellar worm, the corpora quadrigemina 
with the water ways of the brain, and the pedunculi cerebri. With each systolic 
pulsation of the brain, the cerebral substance, enclosed in an unyielding capsule 
and almost incapable of compression because of its great water-content, is pressed 
into the subarachnoideal spaces, against the cerebral ventricles, while that portion 
of the posterior convexity of the occipital lobe, which lies upon the tentorial open- 
ing, is forced into it. This part of the occipital lobe, being forced into the tentorial 
opening with each pulsation, may in time form a pressure-swelling or protrusion, 
triangular in shape and as much as 2 mm. thick, and may, in adult horses persist 
as a permanent protrusion, growing together with the pressure-swelling of the 
opposite occipital lobe. As long as the pressure-swelling maintains this size, which 
is considered to be physiological, it does not interfere with the outflow of the 
ventricular contents, but does so only if these contents grow to an unusual amount. 

In the other domestic animals the anatomical conditions vary considerably 
from those in horses. In dogs the falx cerebri separates the caudal portions of the 
hemispheres entirely; the tentorium cerebri is totally ossified and its edges closelv 
overlie the anterior quadrigemina. In ruminants the median surfaces of tle 
hemispheres touch almost in their entire length, the tentorium is fibrous and has a 
very wide aperture which permits almost the whole anterior third of the cerebellum 
to reach into the cavum of the cerebrum, and the posterior poles of the hemispheres 
lie upon, this part of the cerebellum. In hogs the tentorial opening is somewhat 
smaller than in ruminants, but it is still sufficiently large to permit a far-reaching 
contact between cerebellum and the hemispheres. While in dogs the brain is 
separated from the cerebellum so firmly and completely that a pressure-swelling 
cannot form, this is prevented in ruminants and hogs by the fact that the opening 
between the cavities of brain and cerebellum is wide and is furnished with yielding 
borders, so that portions of the hemisphere cannot be incarcerated. Thus,. the 
formation of a pressure-swelling is possible only in horses in which the anatomical 
conditions take a middle position. 


The accumulation of cerebrospinal fluid in the ventricles of 
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the brain at first causes a lasting increase of the intracranial 
pressure, which gradually becomes greater; this increased pres- 
sure affects the substance of the brain fairly evenly. Having 
a considerable percentage of water, the brain-substance yields 
to the increased pressure and is forced into the lymph spaces 
along the pedunculi cerebri, which are filled with cerebrospinal 
fluid, around the hypophysis, the chiasma opticum and_ the 
fossa Sylvii, which is associated with a corresponding dilata- 
tion of the cerebral ventricles. When these free spaces have 
been occupied, a further increase of the intraventricular pres- 
sure leads to a greater and growing increase in the intracranial 
pressure. The permanent and uniform compression of the brain, 
due to this, necessarily is followed by a more or less marked 


Fig. 106. Chronic hydrocephalus internus. Section posterior to the hemispheres. 

a. Swelling formed by the medial portion-of the occipital lobes (¢); b. Posterior 

border of the flattened corpora quadrigemina; d. Aqueduct of Sylvius reduced in 
caliber to a fissure-like opening. e. Optic chiasma. 


diminution of the function of the brain, and by interference with 
the psychic activity of the cortex. Local cerebral disturbances, 
on the other hand, are caused only by accidental primary dis- 
eases which are associated with focal symptoms. 


Anatomical Changes. The quantity of liquid in the ven- 
tricles in cases of hydrocephalus may be from 40 to 120 grams 
(Hering). Dexler was able in a single case only to show in- 
creased pressure in the cranial cavity after death. According 
to Dexler there is in the first place dilatation of the lateral 
ventricles and of the anterior part of the third ventricle. The 
dilatation of the lateral ventricles cannot be very great, and is 
most pronounced in the middle portion of the ventricle and in 
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the vertical direction, and least in the inferior horn, because in 
healthy horses there is often some adhesion here and this pre- 
vents dilatation. The olfactory bulbs are sometimes dilated to 
a certain extent. The septum pellucidum between the two lat- 
eral ventricles is stretched and sometimes perforated. The 
posterior part of the third ventricle appears reduced in size 
owing to the bulging of the corpus mammilare into the lumen. 
In consequence of this the aqueduct appears to be either greatly 
reduced in caliber or even completely closed. On the other 
hand, the anterior third of the ventricle appears to be broader, 
the recessus infundibuli occluded owing to the bulging of the 
pituitary body and the optic recess is usually enlarged. In 
severe cases the middle portions of the optic thalami, the optic 
decussation and both the optic tracts appear to be flattened. 
The portion of the epiphysis above and in front of the conarium 
is sometimes dilated. 

On the medial surface of the occipital lobes there is a tri- 
angular protrusion, the size of which depends upon the extent 
of the disease; this protrusion generally shows normal convo- 
lutions (Fig. 106a). The enlarged occipital lobes also exert 
pressure on the cor- 
pora_ quadrigemina, 
thus flattening them 
and forming a saddle- 
like depression on the 
anterior pair (Fig. 
106b). 

The aqueduct ap- 
pears to be reduced in 
ealiber or obstructed, 
without there being any 
adhesion of its walls. 
The cerebellum is 
pushed further back, 
the surface of the crura 
eerebri is smooth and 
not cordlike, the oculo- 
motor nerve appears to 
run a longer course and 
is pressed flat (Fig. 
107). The anterior bor- 


Fig. 107. Chronie hydrocephalus internus. View 
of the base of the brain shown in fig. 106. a. 
Optic chiasma. b. Corpus mamillare, forced 


der of the pons is some- 
times curved in the up- 
ward direction. 
iiiteaportl on or 
eases there is gelatin- 
ous infiltration of the 


backwards, wrinkled and showing a depression. 

e. Crus cerebri elongated and flattened and 

showing an oblique furrow. dd. Oculo-motor 

nerve, flattened and stretched. e. Pons Varolii, 

wider than normal and with its anterior border 
eurving forwards. 


venous plexuses, formation of cysts with delicate walls, choles- 
teatomata* and thickening of the ependyma. 


*See footnote, page RLS: 
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In an acute relapse there are small hemorrhages under the 
ependyma, and there may be even centers of softening. The 
ventricles frequently contain a turbid liquid which in some eases 
contains flocculi of fibrin, the latter being the result of meningo- 
encephalitis. 


An acute occurrence of an abnormally large protrusion of the occipital lobe 
is observed not rarely in acute inflammatory intracranial inflammations and, under 
these circumstances, the intracranial pressure may be increased very greatly within 
a short space of time. The presence of an abnormally large protrusion, therefore, 
proves the existence of chronic hydrocephalus, only if it is associated with the 
other changes in form of the brain. 


Symptoms. In the 
Incipient Stage only 
slight disturbances of 
the brain-function are 
noticeable, especially 
long-continued, immoy- 
able standing with 
fixed and meaningless 
expression, of ten the 
head is lowered, espe- 
cially if the animal is 
left to itself in its ac- 
customed surroundings 
or if it has done work. 
Shght disturbances of 
special movements may 
appear as early symp- 
toms; for instance on 
being ridden horse- 
back, vaulting or sud- 
den turns may become 
uncertain, it is more 
difficult to make the an- 
imal assume another 
mode of motion, and 
special movements be- 
come clumsy. The con- 
genital automatic 
movements, on the 
other hand, such as tak- 
ing food or drinking, 
Fig. 108. Horse with internal hydrocephalus. © also the ordinary 

(¢*Dummy.’’) modes of locomotion do 

not show any changes. 

In more advanced stages a striking change occurs in the 
behavior and expression (Fig. 108). The animal is indifferent 
to its surroundings, it stands as though half asleep, often ob- 
liquely in the stall, usually with lowered head, the eyes half 
closed, the glance staring and without expression. Occasion- 
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ally the head is rested upon a convenient object or leans against 
the partition. The disturbance of the mental reflexes is indi- 
eated by the so-called false play of the ears, the ears being held 
in a direction opposite to the source of the sound, or one moving 
forward, the other one backward. Slighter degrees of sound- 
impulses do not give rise to any play of the ears at all or to 
any other reaction; but stronger sounds, such as clapping the 
hands together, slamming the door shut, ete., cause the animal 
to start, although it soon falls back into its former listless con- 
dition. 

The appetite is variable; the animal may take hay or straw 
into its mouth, but allows it to hang out between the lips. Both 
eating and drinking appear to be abnormal; the animal buries 
its widely opened mouth quickly into the food, gets too large a 
quantity into the mouth and chews it slowly. While drinking 
- the head is lowered down until the nostrils are covered by the 
water and it is soon withdrawn suddenly owing to difficulty of 
respiration, In many cases the horses make movements as if 
eating while drinking or forget to swallow. Some animals con- 
sume their usual diet, others eat sufficiently only to allay hun- 
ger. In many cases animals prefer to eat off the ground or out 
of the manger rather than from the rack. This is not because 
the pressure varies with different positions of the head, be- 
cause the same or a similar tendency is seen in other chronic 
diseases of the brain in which there is no increase in the intra- 
cranial pressure. 

Sensibility appears, as a rule, to be decreased. Affected 
animals take no notice of slight pressure on the skin, do not at- 
tempt to remove flies, remain more or less quiet if pricked with 
a needle, the coronet be trodden upon, the flank pinched, the 
hairs around the muzzle be pulled or the ears seized. The 
sense of perception of position is sometimes in abeyance, the 
legs being placed in quite unnatural positions, sometimes widely 
separated and at other times crossed. If the animal be placed 
in an unnatural position it will remain in it for a long time until 
some disturbance of balance or other stimulus causes it to cor- 
rect it. 

Abnormalities of movements are shown by the reluctance 
with which an animal moves when urged to do so. In some cases 
the animals are restive, making sudden plunges. It is partic- 
ularly difficult to move a horse backwards, the forelegs are 
moved with this object, but the hind feet remain stationary un- 
til movement is forced owing to loss of balance. While walking 
or trotting the feet are lifted unusually high and are put down 
clumsily, as if the animal were walking through water. If the 
ground be uneven the head is held either very low or excessively 
high. 

Skin reflexes are, as a rule, abolished, but sometimes 
they are exaggerated. In some cases (Hutyra & Marek) the 
patellar reflex was exaggerated to a marked degree. 
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Abnormal; movements are not actually rare and in the ma- 
jority of cases the animal has a tendency to go towards one 
side, in contradistinction to moving in circles. The head in 
such eases is often held obliquely. 

The heart action is slower and in the horse may fall to 
thirty to twenty per minute, and it may also be arhythmic, but 
it is full and soft. Respiration is also slower, nine and seven 
per minute, and the rhythm and type of respiration vary. 
Movements of the intestines are sluggish; there is some consti- 
pation and what feces are passed are dry and in the form of 
small balls. 


Course. Chronic hydrocephalus is characterized by an 
afebrile, slow course. At first the disturbances are hardly no- 
ticeable and do not greatly interfere with the usefulness of the 
animal; only in the course of years do they attain a degree suf- 
ficiently marked that the horse can be employed only for coarse 
and uniform work. In exceptional cases only the condition de- 
velops to a manifest and severe degree of stupidity and to 
marked emaciation, owing to the greatly diminished ingestion 
of food, because the animals usually are killed before this event, 
on account of their usefulness being very limited, unless an 
acute exacerbation or an intercurrent affection has caused 
death. 

Temporary -and decided improvements and aggravations 
are not rare. Sudden increase of the intracranial pressure may 
produce a transitory aggravation, favorable hygienic conditions 
may bring about more or less striking improvement and may, 
in the incipient stage, even be followed by the temporary dis- 
appearance of the noticeable disturbances. The disease is influ- 
enced unfavorably especially by great exertion, by the animals 
being kept outdoors during the heat of summer, or in warm, 
close barns, when the animals are in heat, and by excessive feed- 
ing. These facts explain why horses affected with staggers may 
show certain disturbances on changing owners and external con- 
ditions, which had not been noticed by the former owner. 

Sudden, marked or paroxysmal aggravations are desig- 
nated as acute exacerbations or as maniac staggers. It is 
possible that the latent disease becomes manifest only 
through such an attack or it may commence with it (Dexler). 
The horse no longer obeys the bridle, cannot be made to 
move from the spot, it starts without cause on seeing familiar 
objects or at the light, tries to run away and runs with much 
force against objects that stand in the way; in the stable it rises 
on its hind legs, tries to free itself, throws itself over back- 
wards. The attack usually lasts one to two hours and is fol- 
lowed by calmness with dullness of high degree which becomes 
less only in the course of hours. 

Of very serious import are acute exacerbations produced by 
a reawakening of the inflammatory process which originally 
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gave rise to the development of the hydrocephalus. The symp- 
toms then correspond with those of acute encephalitis and men- 
ingitis (page 664) and often lead to death promptly. 

The acute exacerbations may last several days and are 
almost always followed by aggravation of the disease. 


Diagnosis. In the advanced stages of the disease the symp- 
toms due to disturbance of the cerebral functions are so obvious 
that they can be recognized in an instant. In the early stages 
their recognition is associated with great difficulty and a sys- 
tematic examination of the horse is essential. Skill is very nec- 
essary in this, because a practiced eye at once suspects loss of 
intelligence from the general facial expression and particularly 
from the appearance of the eye, even when there are no abnor- 
malities of movement, sensitiveness or reflexes. The age, 
breed, condition and the evidence of wear and tear of the animal 
must be taken into consideration. It appears to be most useful 
to have the animal put to do some fatiguing work, because the 
somewhat indefinite symptoms, as a rule, tend to become accen- 
tuated shortly after and also because fresh ones may make their 
appearance. The animal should be watched the whole time 
that it is at work, special notice being taken as to whether it 
responds to instructions. After being allowed to stand in for 
a time a fresh searching examination should be made. 

Points that are of special importance are: unnatural posi- 
tion of the feet, supporting the head on the manger, leaning up 
against the wall, the periods of rest during feeding. Abnor- 
malities of sensibility have a very limited importance because 
they are very variable from animal to animal. Above all, a 
diagnosis should never be based upon the presence of individ- 
ual symptoms; several symptoms must be present before a 
diagnosis can be made. Further, it must be remembered that 
the sum total of the symptoms described is not absolutely path- 
ognomic of the disease, but they may be met with in other dis- 
eases in which there is great dullness. 

In examinations carried out on 372 sound army horses Drége showed _that 
quite sound horses will keep their legs crossed, especially when fatigued. or 


during very hot weather. A positive result was obtained by Drége in 11% of 
animals in winter and 30% in summer. 


All acute, and particularly febrile, diseases must be ex- 
cluded, although these are frequently associated with depres- 
sion of the functions of the brain. The elevation of the internal 
temperature and acceleration of the pulse, the presence of 
symptoms of disease of some other organ and the history of 
the case are, as a rule, sufficient to prevent one from making an 
error. Inflammatory conditions of the bones of the face and 
their sinuses are accompanied by great dullness in many cases, 
but the local symptoms (discharge from the nose and pain) are 
sufficient to explain this. The disease can still less be con- 
founded with loss of liveliness during the changing of the teeth 
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or sexual excitement. The short duration of these conditions 
is enough to differentiate them. Chronic diseases of the stom- 
ach and liver which are now and then accompanied by depres- 
sion are easily excluded on account of the systematic symp- 
toms present. 

The acute attacks seen in hydrocephalus may be easily con- 
fused with acute inflammation of the brain or its membranes. 
Differential diagnosis must be based upon the history of the 
ease and upon any local symptoms that may be present. If the 
ease is one of an acute seizure resulting from dropsy of the 
ventricles, certain disturbances of function will have been pres- 
ent before, while fever, paralysis of cranial nerves, and particu- 
larly spasms of the neck muscles, indicate meningitis. 

The above diseases having been excluded it remains to de- 
termine whether the cerebral disturbances are not the result of 
some other chronic disease of the brain. As a rule it is very 
difficult, if not impossible, to ascertain what is the primary dis- 
ease, but the abnormal movements, the acute attacks occurring 
at long intervals and lasting for some days, the alternation of 
improvement with relapse generally indicate internal dropsy of 
the brain. In cases of hydrocephalus internus only is Improve- 
ment observed under treatment with diaphoreties. 


Chronic hydrocephalus must not be identified with blind staggers, although 
this seems to be based-most frequently upon the hydrocephalus. It may, however, 
doubtless be due to other chronic cerebral affections which are associated with 
increase of the intracranial pressure or with atrophy of the brain-substance (tumors, 
parasites, exostoses on the inner surface of the skull-bones, chronic encephalitis and 
meningo-encephalitis and others). 


Prognosis. The prognosis is very unfavorable, although 
the disease does not prevent the horse from doing certain kinds 
of work. The more pronounced the dullness, the more serious 
are the disturbances of power of locomotion and the more limited 
the usefulness of the animal. Saddle-horses are most de- 
preciated by the disease, beeause greater demands are made of 
them as to accuracy of movements, ete. Diseased horses are 
consequently fit for draught work only, and that at a walking 
pace. Finally, in forming a prognosis the possibility must be 
considered that acute attacks may occur and cause death within 
a short time or make the animal dangerous. 


Treatment. By careful regulation of the diet the progress 
of the disease may be rendered slower and thus the animal may 
remain capable of work for a longer time. Diseased horses 
should be spared as much as possibe and used for light work. © 
Food should be given in sufficient quantity to maintain the con- 
dition of the body and allow the work to be done. The food 
should be easily digested so that constipation may be avoided. 
Finally, the patients should be placed in clean stalls that are not 
too warm and are well ventilated. 
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In cases in which there is impaction of the intestine medici- 
nal treatment may be resorted to and it is best to give large 
doses of neutral salts, although now and then aloes may be used 
with advantage. In cases where there is loss of consciousness 
two or three subcutaneous injections of pilocarpin hydrochloride 
(0.30-0.50 g.) or arecolin (0.05-0.10 g.) give some relief. Viborg 
and later Dieckerhoff advised tincture of veratrine. Six to 
eight grams were injected intravenously and as long as there 
was difficulty of respiration, sweating and nausea the animals 
were left loose in a large box. In acute attacks the same treat- 
ment as used in acute meningitis is indicated (see page 670). 


Hayne advised puncture of the olfactory bulbs so as to allow the liquid to 
escape. This treatment is dangerous as it may lead to a fatal meningitis and 
produces no lasting results (Hering, Roll, Dieckerhoff). 


Literature. Dexler, Z. f. Tm., 1899, 242 .(Lit.)—Droége, Z. f. Tk., 1907, 
496.—Meissner, B. t. W.. 1899, 239.—Schindelka, O. Z. f. Tk., 1891, IV, 106. 


Congenital Hydrocephalus. (Hydrocephalus internus congenitus). 
This developmental anomaly is equally common in foals, calves, lambs, 
and dogs, and the condition is more pronounced than the acquired dis- 
ease. In very pronounced cases the brain appears to be enclosed in a 
thin-walled sack, which is filled with a clear or slightly turbid serous 
liquid, the medullary substance forming a thin layer inside the wall. 
Since during fetal life the bones of the cranium are not yet joined; the 
cranium enlarges enormously, the parietal and frontal bones bulge, and 
the orbits are reduced in size, and the head assumes a characteristic 
shape, the cranium being large out of all comparison with the rest of 
the head. Such a head may lead to dystokia. As a rule, the animals 
die soon after birth, but they sometimes remain alive; and apart from 
the abnormal shape of the cranium, show no symptoms of disease, al- 
though the cortex of the brain may be almost entirely absent. (Forgeot 
& Nicolas, Bull. de la Soe. des Sci. Vét. de Lyon, 1906, 115.—Jellinek, T. 
Z., 1907, 435.—Marchand & Petit, Bull., 1907, 261.) 


12. Tumors of the Brain. 


Etiology. ‘The causes which give rise to the formation of 
tumors of the brain, are identical with the causes of tumors in 
general; they are known only with reference to the tuberculous, 
actinomycotic, and botryomycotie tumors, also with respect to 
intracranial exostoses of the skull-bones. Many brain-tumors 
(sarcoma, carcinoma) are partly metastatic in nature. 


Occurrence. Tumors within the cranium are of very rare 
occurrence. In the brain itself the so-called cholesteatoma* is 
comparatively frequently found. Dexler and Joest found them 
in 22.5 per cent of 204 horses examined. They develop in con- 
nection with the venous plexuses beneath the cerebellum or in 


*(The type of neoplasm referred to by continental authors as cholesteatoma is 
termed, in English veterinary literature, psammoma, the name cholesteatoma being 
reserved for a growth of a totally different nature which is very occasionally met 
with in the substance of the cerebral hemispheres.—Translator’s Note.) 
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the lateral ventricles. The majority are about the size of a pea, 
but in some eases they attain the size of hen’s or goose’s eggs. 
As a rule they cause no disturbance of health. By investiga- 
tions with the polarization microscope Schmey and Wehrbein 
showed that cholesteatomata present the characters of chronic 
granulating inflammation and have termed them granuloma 
cholesterinicum. It may be present as granuloma cholesterini- 
cum nodulare and fibromatodes and is preceded, according to 
Welrbein, by mesarteriitis chronica degenerativa with edema of 
the plexus chorioidei. McFaydean also asserts that this form 
of tumor does not correspond with the actual cholesteatoma fur- 
nished with an externai membrane which encloses a mushy con- 
tent in the cyst, and which does not always contain cholesterin. 
Glomata and gliosarcomata occur as ill-defined reddish growths. 
Sarcomata and, in the horse, melanotic sarcomata occur in the 
actual brain substance, the orowths being meastatic. (Jougla’s 
case in a female dog occurred by metastasis of a vaginal lympho- 
sarcoma. The same is true for carcinomata. Im eases re- 
corded by Trasbot and Holterbach the primary growth was in 
the testicle or the mammary gland. Isolated tubercles in the 
brain-substance are infrequent in general, and relatively most 
frequently met with in young cattle, sometimes without gen- 
eralized tuberculosis existing (Hjortlund). 

The following tumors have been observed in connection 
with the meninges: fibromata, lipomata, angiomata, sarcomata, 
epitheliomata, papillomata, myxomata and melanotic sarcomata. 
Finally, dermoid cysts and odontomata occur in the brain or in 
its immediate neighborhood. In a ease recorded by Roth in a 
goat the brain tissue was reduced to a layer a few millimeters 
thick owing to the presence of an odontoma weighing 310 g. 
Joest found on the base of the brain, in a horse, a molar, the 
roots of which were in the lateral ventricles. Frequently in 
cattle, occasionally in hogs and dogs, one finds chronic tubereulo- 
sis of the meninges, also botryomycosis of the meninges, one 
ease each having been observed, in horses, by Joest, Wehrmann 
and Savary. 

Tumors of the cranial bones may cause injury after break- 
ing through the bones, by causing the development of exostoses 
on the inner surface of the cranial bones or they may develop 
directly on the inner surface of the cranium. Similar effects 
may be produced by tuberculous growths (Moussu and Frick) 
and by actinomycotic lesions (Pieroni). Finally, neoplasms in 
the neighborhood of the parotid may extend through the for- 
amen lacerum into the cranium. 


Pathogenesis. The principal detrimental action of intra- 
cranial tumors consists in the increase of the intracranial pres- 
sure beginning with the moment when the cerebrospinal fluid 
no longer can flow freely from the cerebral ventricles and the 
subarachnoid spaces to the spinal canal, or when the brain sub- 
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stance, which gradually becomes more bulky on account of the 
tumor-formation, has filled the intracranial lymph spaces and 
is pressed against the unyielding bony skull. In accordance 
with the growth of the tumor, which ordinarily is gradual, a 
continuous increase of the pressure is produced, dependent upon 
the size of the tumor, the increase being progressive; occasion- 
ally temporary variations of the pressure are produced by tran- 
sitory obstruction of the communicating openings between the 
ventricles, by which the outflow of the cerebrospinal fluid is pre- 
vented from the subarachnoid spaces; possibly also from ex- 
ternal causes which give rise to stronger systolic pulsations in 
the cerebral arteries (page 702). Cerebral tumors may lead to 
the development of hydrops of the ventricles, in horses, by caus- 
ing an abnormally large pressure-swelling of the occipital lobe 
(page 704),and in other animals through mediate or immediate 
compression of the vena magna cerebri, by occluding the com- 
munication between the ventricles or between the fourth ven- 
tricle and the subarachnoid spaces. Finally rapidly growing 
tumors give rise to inflammatory processes in their neighbor- 
hood (observed by Marchand, Petit & Berton), and brain-tumors 
probably may give rise also to the development of diffuse in- 
flammation. 

In consequence of the increased intracranial pressure, the 
nutrition of all portions of the brain is interfered with, and this 
leads to general cerebral disturbances characterized by depres- 
sion; sudden variations in the pressure or secondary inflamma- 
tory processes may lead to symptoms of excitement and to irri- 
tation of circumscribed parts of the brain. At their place of 
attachment, the tumors cause atrophy of the brain-tissue or of 
the roots of the cerebral nerves, and this, in turn, causes cer- 
tain manifestations of irritation and focal symptoms; it may 
even produce atrophy of the bony skull. 


Anatomical Changes. In cases in which the tumor is in 
the brain tissue itself the portion containing it is enlarged, its 
convolutions flattened out and the medullary substance pale in 
color and dry. Tumors of this kind are generally found in the 
hemispheres, in the cerebellum and exceptionally in the corpus 
eallosum (Cadéac), in the pituitary body (Wolff, Mollereau), 
in the olfactory bulbs (Marchand, Petit & Coquot) and in the 
pineal gland. Tumors in connection with the membranes or the 
bones are, as a rule, situated about the base of the brain. Tu- 
mors in connection with the base of the brain not only exert an 
effect on the brain tissue, but the roots of many of the cranial 
nerves may be also involved. 


According to Ziirn enlargement and induration of the pineal gland are met 
with in the fowl and the pigeon and cause cerebral disturbances. 


Symptoms. Neoplasms that are by no means small may be 
found at the postmortem of animals which have shown no symp- 
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toms during life. Tumors in certain parts of the hemispheres, 
the ventricles and other parts of the brain may reach a consid- 
erable size without of necessity causing any symptoms. The 
reason of this probably is that owing to the slow development of 
the growth the brain accustoms itself to the altered conditions. 
In the cranial cavity of a horse that had shown no symptoms 
during life Blane found a melanoma as large as a hen’s egg. 

In other cases, which probably are not frequent, transitory 
symptoms of excitement and depression are observed in accord- 
ance with the temporary sudden rise in intracranial pressure, 
after hard work, ete.; these symptoms persist for varying pe- 
riods and simulate acute meningo-encephalitis; during the inter- 
vals all brain-disturbances are absent; but after a time perma- 
nent brain troubles develop (staggers). Ott and Wester saw 
such a clinical picture each in one horse in which cholesteatomas, 
the size of a hen’s egg, were found in the lateral ventricles. 
Occasionally animals which were apparently healthy or had pre- 
sented slight nervous symptoms, become ill, presenting the pic4 
ture of acute meningo-encephalitis or encephalitis, and usually 
die in a short time. Such a course was observed particularly 
in tuberculosis of the brain, in sarcoma of the brain in horses 
(Marchand & Petit), and in metastatic lymphosarcoma in dogs 
(Jougla). 

The general cerebral symptoms presented are a more or 
less pronounced and slowly progressive dullness and awkward- 
ness, which in some cases may increase until there is actual loss 
of intelligence. In the case described by Roth mentioned above 
the goat behaved as if it had no brain. Hand in hand with the 
dullness there is slowing of respiration and of the pulse, and 
peristalsis is retarded. Very often there are attacks of giddi- 
ness or forced movements, the animal walks in circles or leans 
up against the wall of the stable with the head drawn round to 
the side (Brade, Jessen). It is only exceptionally that severe 
symptoms develop within a short time and cause the death of 
the animal, but this is particularly the case in tuberculosis of 
the brain. 

From time to time there may be symptoms of excitement 
and in cases of tuberculosis in which there are lesions involving 
the brain in cattle there are epileptiform seizures at increas- 
ingly short intervals as the disease progresses. 

In other cases the muscular spasms are limited to the mus- 
cles of the head and neck or other parts of the body and in many 
cases only mystagmus and trembling are observed, and espe- 
cially during movement. 

Careful examination will reveal choked disk as has been 
shown by observations of Scott and Wolff. Amaurosis has in 
some cases been observed in connection with these lesions, but 
in many cases the sight appears to be unaffected. 

The local symptoms presented will, of course, depend upon 
the position of the tumor. As a rule, there is paralysis of cer- 
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tain nerves which gradually develops, and in the later stages 
may be severe, and may be extended to nervous tissue in the 
neighborhood. Hemiplegia, hemianesthesia, cerebellar ataxia, 
Jacksonion epilepsy, and blindness are sometimes observed. In 
some cases, there are alterations in the shape of the cranium. 


In botryomycoma of the right olfactory bulb in a horse, motions in the 
circle were noted, to the right; the head was held lowered, there was pushing forward, 
later on stretching, the head being held high (Werrmann). In a case of sarcoma 
in the white substance of the right frontal lobe the horse, which had apparently 
been healthy, suddenly fell to the ground with temporary convulsive contractions 
of all muscles, after which repeated attacks occurred of abnormally increased motion 
(Marchand, Petit & Berton). In a cow with several tuberculous foci, up to walnut 
size, and with a fair-sized softened focus in the right hemisphere, Besnoit found 
blindness in the left eye. In a dog with metastatic lympho-sarcoma in the left 
caudex, Jougla noted motion in a circle to the left, with deeply lowered head and 
abolished pupillary reflex. 

A tuberculous focus, as large as a hazelnut, behind the chiasma opticum 
produced left-sided amaurosis (Uhlig); in a horse a heterotopic tooth in the same 
region of the brain, but more to the right side from the median line, gave rise to 
motion in a circle to the right, the head, which was held high, being bent to the 

right side (Joest). 

; In a horse affected with a tumor in the region of the hypophysis Wolff saw 
staggering walk toward the left side, pushing forward and falling down if the point 
of support was lost; the head was held obliquely to the right, pulse and respiration 
were lowered, eructations and gagging occurred independently of eating, left-sided 
ptosis, finally bilateral blindness owing to choked disk with atrophy of the optic 
nerve. In Mollereau’s case the horse lost its lively temperament, its movements 
became uncertain, it pushed its head against a wall and finally became blind. In a 
heifer with a tuberculous tumor in the region of the hypophysis, Schmidt noted 
staggering, leaning the head against a wall, falling down after the support was 
lost, increased rapidity of pulse and respiration, fever. Valenta described left-sided 
atrophy of the entire half of the head together with the eye-ball, in a cow with a 
left-sided tumor of the hypophysis; he also noted motion in a circle, in a dog affected 
with a hypophyseal tumor. (According to the experiments of Aschner tumors of 
the hypophysis probably cause also retarded growth, especially in young animals, 
obesity, diminished sexuality and deficient development of the sexual organs.) 

Tumors in the region of the pons and of the oblongata caused paralysis of 
the cerebral nerves with muscular atrophy, occasionally also paresis of the ex- 
tremities and lateral bending of the head. Gratia observed a dog with a glioma of 
hazelnut size, enclosing the Gasserian ganglion and extending to the nuclei of the 
VI.-VIII. cerebral nerves; the power of motion was diminished, the sensibility of 
the left half of the upper lip was reduced, the muscles of the left face were 
atrophied. In a similar case in a horse Lydtin reports only atrophy of the muscles 
of mastication. A sarcoma in a horse, extending from the right petrous bone along 
the roots of the facial and acoustic nerves into the region of the pons and into 
the right corpora restiformia caused paralysis of the right facial nerve, the head 
was bent to the right side, also the neck, the left hindfoot dragged (Pr. Mil. Vb., 
1891). Cadéac & Roquot found paralysis of the trigeminus in a dog with endothe- 
lioma near the root of the nerve; in Inchaurreghy’s case a horse with carcinoma 
in the region of the pons suffered flaccid paralysis of facial nerve and tongue, 
paresis of the left posterior extremity, insensibility of the lips and aspiration- 
pneumonia possibly owing to the disturbances in deglutition. In a horse with 
sarcoma in the left half of the oblongata, Hallander saw paralysis of the left side 
of the tongue, and paresis of the left half of the body. In Savary’s case, a horse 
with compression of the right half of the oblongata by a melanoma entering from 
the upper pharyngeal wall into the foramen lacerum and filling the fourth ventricle 
completely, suffered severe disturbances of deglutition, regurgitation, paresis of the 
tongue, falling to the right side. A dog with a tumor in the right half of the 
oblongata in the posterior part of the cerebellum and partly in the right cerebellar 
lobe, showed rolling movements toward the right side, also rotation of the head, 
but there were pointing movements toward the left side (Batten). Rutherford 
reported a case of tumor behind the cerebellum, with nystagmus, incoordinated 
motions and hyperesthesia of the extremities (?). Hébrant observed a dog with 
sarcoma in the region between the vermis posterior and the right dorso-lateral 
surface of the oblongata, the walk was staggering, clumsy, the feet were thrown 
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forward, the patellar reflexes were accentuated, later there was motion in a circle 
toward the right side, and facial paralysis on the right side. 

A heifer with a teratoma in the cerebellum showed disturbed equilibrium, 
attacks of tonic-clonic convulsions, particularly cramps in the muscles of mastication. 
Cadiot & Rogier report on a dog with tumor in one-half of the cerebellum, in which 
marked cerebellar ataxia was noted. 


Diagnosis. A diagnosis can only be arrived at when in ad- 
dition to symptoms of a general nature indicating pressure on 
the brain, there are focal symptoms present, the focal symptoms 
may be the only signs of disease; the symptoms of disease 
progress gradually, fever is absent and choked disk is present. 
It must be borne in mind, however, that a more or less similar 
train of symptoms may be caused by animal parasites, abscesses, 
and in many cases by hydrocephalus internus and chronic menin- 
gitis. The localization of a tumor may, in all cases, be based 
upon the focal symptoms and’ changes in the shape of the skull 
if they are present. 


Treatment. In this connection no experiments have been 
made upon animals up to the present. No results are to be ex- 
pected from internal treatment; at the most long-continued ad- 
ministration of potassium iodide or some other preparation of 
iodine might possibly be tried. Provided the diagnosis be prac- 
tically certain and that it is supposed that the neoplasm is 
close to the roof of the cranium, surgical interference might be 
resorted to. 


Literature. Besnoit, Rev. Vét., 1906, 577 (Lit. on cerebral tuberculosis).— 
Bissauge & Naudin, Rec.; 1904, 5—Cadéac & Roquet, J. Vét., 1908, 65.—Hamoir, 
Ann., 1906, 232, 391—Hébrant, Ann., 1904, 488.—Marchand, Petit & Coquot, Rec., 
1906, 81.—Marechand, Petit & Pecar, ibid., 1907, 25—Peter, B. t. W., 1898, 505.— 
Petit, Bull., 1906, 85.—Roth, Uber eine intrakran. Dental-exostose usw., Diss. 
Ziirich, 1888.—Schenk, W. f. Tk., 1906, 705.—Schmey, A. f. Tk. 1910, XXXVI, 
121.—Wetzstein, Studien tib. Tuberk. d. Zentr. Nervensystems, Diss. Zurich, 1907 
(Lit. on cerebral tuberculosis).—Wolff, A. f. Tk., 1906, XXXII, 363 (Lit.).— 
Batten, Vet. Journ., 1907, 358.—McFadyean, J. of comp. Path., 1911, 137.—Hjort- 
lund, Z. f. Flhyg., 1911, XXII, 5—Joest; Dresdn. Ber., 1909, 1910, 1911.—Jougla, 
Rev. vét., 1911, 212.—Marchand, Petit & Berton, Ree., 1911, 669.—Mollereau, 
Bull., 1890, 265.—Otto, S. B., 1911, 55.—Savary, Bull., 1911, 349.—Schmidt, B. t. 
W., 1889, 357.—Valenta, A. f. Tk., 1911, XXXVII, 419 (Lit.)—Werrmann, Z. f. 
Vk., 1911, 467.—Wester, Holl. Z., 1911, XX XVIII, 211. 


13. Gid. Coenurosis. 


(Drehsucht, Drehkrankeit [German], Z'ournis [French], Gid, 
Staggers, Turnsick.) 


Gid is a chronic disease of ruminants, and especially of 
the sheep, and is caused by the Coenurus cerebralis, the cystic 
stage of the Tenia cenurus. In addition to other symptoms 
indicative of cerebral disturbance there are very frequently 
forced movements. 
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Historical. The Ccenurus cerebralis was first recognized as the 
cystic stage of a tapeworm by Leske in 1780, and the nature and etiology 
of the disease by Kuchenmeister in 1853. This was confirmed by other 
authors at a later date (Haubner, May, Gurlt, Gerlach, Leuckart, Baillet, 
Fiirstenberg), and the Ccenurus cerebralis was recognized as the cystic 
stage of the Tenia ccenurus. 

Occurrence. The disease is 
known in all countries. The sheep 
is most commonly attacked, and 
the disease occurs more rarely in 
eattle and still more rarely in the 
goat. It is only exceptionally that 
the disease is met with in the 
horse, camel, dromedary, ante- 
lope, rabbit and hare. In wet 
seasons, the disease among sheep 
may amount almost to an epi- 
zootic. ‘T'rinchera observed out- 
breaks among calves, and Bauer 
among calves and adult animals. 

Etiology. The Coenurus cere- 
bralis is a single cyst which may 
be as large as a hen’s egg and is 
filled with a colorless or pale yel- 
Fig. 109. Cenurus cerebralis. Nat- low liquid. Through the delicate 

pies oat translucent wall one can dis- 

tinguish small white specks, the 

size of poppy seeds or smaller, each of which is an invaginated 

scolex. These are, as a rule, arranged in smaller or larger 
groups (fig. 109). 


The cysts develop from embryos set free in the stomach from eggs 
of the tenia. Having bored their way through the wall of the stomach 
or intestine by means of their hooks, the embryos are apparently car- 
ried by the blood-stream to the cranial cavity of their new host, where 
they lose their hooks and become converted into small cysts. Excep- 
tionally, they are carried into the vertebral canal. With further devel- 
opment the scolices are formed, thus producing the typical cysts. 


The occurrence of an active wandering of the oncosphere along the blood 
vessels is contradicted by the finding of worm-emboli in the brain, and by the 
absence of perforations and inflammatory changes on the base of the brain. 

The power of resistance of the eggs of the tapeworm is apparently great, 
since eggs remain alive after the disintegration of the proglottides provided that 
the superficial layers of the ground or the grass are sufficiently moist. Gurlt saw 
a case of severe infestation after three weeks. According to R6ll desiccation for 
two weeks in the open air kills them. The resistance of the cysts is still less. 
According to Perroncito they are killed by raising the temperature to 38° to 41° C. 
and then cooling. 


Natural infection is due to the ingestion of grass or water 
contaminated either with the proglottides passed out with the 
feces of a dog or with eggs of the Tenia ccenurus after the dis- 
integration of the proglottides. The disease attacks sheep and 
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other herbivora. The shell of the egg is dissolved by the gas- 
tric juice, and the liberated embryo commences its migration to- 
wards the central nervous system. The tapeworm develops 
principally in the intestine of sheep dogs, owing to the culpable 
habit of shepherds of giving the brains of diseased sheep to 
the dogs, and the carcasses of sheep that have not been buried 
properly are also dug up by the dogs. 

The occurrence of the disease is naturally bound up with 
the number of dogs, but the state of the weather, especially in 
rainy springs and autumns, is also an important factor, because 
the dampness favors the vitality of the embryos. Infection 
through contaminated water may take place throughout the 
year (Moussu). According to Diem, experience shows that the 
disease occurs more frequently among the animals of farmers 
whose meadows are close to the road where dogs can deposit 
their feces. 

Susceptibility. The sheep is the most susceptible of all, 
eattle and other ruminants being more rarely affected. The 
horse and many wild herbivora are only slightly susceptible. The 
disease generally occurs in young animals, the sheep being af- 
fected up to one year old and cattle up to two years. Even 
experimental infection fails in older animals save in exception- 
al cases. The ox is an exception in that infection is not abso- 
lutely rare in older animals. The increasing resistance offered 
to the disease with advancing age in all probability is connected 
with the greater delicacy of the tissues in young animals, this 
favoring the migrations of the parasites. 


According to the older authors ccnurus cysts are exceptionally found in 
lambs at the time of birth or a few days after (Simonds, Hering). If these obser- 
vations are correct the embryos must have entered the body of the fetus by way 
of the placental blood vessels. 


Pathogenesis. The oncospheres reach the cortex by way 
of the blood vessels of the pia mater and may penetrate into 
the medullary substance. During their passage they make 
tracks, and set up inflammation in the immediate neighborhood. 
This circumscribed inflammation causes no disturbance of the 
functions of the brain, provided the inflamed areas are few in 
number; but where the parasites are numerous, there may be 
severe disturbances, owing to the larger number of small cen- 
ters. The development of the embryos into cysts increases the 
intracranial pressure in proportion to the size of the cysts, this 
pressure causing atrophy of the nervous tissue in the neighbor- 
hood and in more remote parts of the brain. As a result of 
this destruction of nervous tissue, both general and local symp- 
toms make their appearance. 


Anatomical Changes. In the sheep in the acute stages one 
can see small tracks in the cortex of the upper portion of the 
hemispheres corresponding with yellowish purulent streaks in| 
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the arachnoid, while the inner surface of the dura may be coy- 
ered with a purulent layer. One can also see green or greenish- 
yellow bladders containing pus-like material contained within 
translucent membranes. These vary in size from a pin’s head 
to a linseed and they are surrounded by a layer composed of 
the remains of destroyed tissue and calcified granules, while 
there may be small hemorrhages round about. The fluid con- 
tained in the ventricles may be increased in amount and turbid, 
especially if, as is exceptionally the case, the small cysts have 
invaded the venous plexuses. 

In the chronic stage, as a rule, only one or two and more 
rarely as many as six cysts may be found. Hink records a 
ease in which there were 17 and Huzard even 30. Sometimes 
small granules, the remains of dead embryos, can be recognized 
in the membranes. The larger cysts are generally found on 
the convex surface of the brain or in the hemisphere, but they. 
may be occasionally found in connection with the cerebellum, 
or the base of the brain. Their connection with the pia mater 
is generally easily discovered. The brain tissue appears atro- 
phied and anemic, and in the immediate neighborhood of the 
cysts is converted into a reddish granular mass, or in some 
eases it may have a viscid consistency. In the great majority 
of cases one, and more rarely both, the hemispheres are de- 
stroyed, and the basal ganglia flattened. In some eases, one 
hemisphere may be entirely replaced by a cyst. Exceptionally, 
the hydatid is quite free in the excess of fluid in the lateral ven- 
tricle (Hering, Hutyra & Marek) and may pass from there 
through the foramen of Monroe into the ventricle of the opposite 
side or into the third ventricle. 

Cysts on the surface of the hemispheres may cause the de- 
struction of the roof of the cranium immediately over them 
(two cases Hutyra & Marek), and even of other portions, gener- 
ally the frontal or parietal bones. In such cases, the bone be- 
comes as thin as paper and quite translucent, or the bone tissue 
may quite disappear over a circular area, leaving the cyst cov- 
ered only by the membranes of the brain, the periosteum, and 
the soft tissues over the cranium. 


Out of 100 cases Kolb found the cyst in 32 cases on the left side, 68 on the 
right, and in 5% of cases in the cerebellum. 


In rare cases, the cysts develop in the vertebral canal (see 
compression of the spinal cord). 

In animals that have been ill for some time, symptoms of 
anemia and cachexia are generally seen. Sometimes, one sees 
in the thoracic or abdominal wall, or in the loose connective 
tissue small rounded greenish-yellow nodules about the size of 
a pea. On section these are found to contain a pulp-like mass 
enclosed in a membranous envelope which in all probability rep- 
resents the remains of dead embryos (Roll, Neumann). Excep- 
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tionally well-developed hydratids may be found in the subcu- 
taneous connective tissue (Nathusius, Eichler), in the thyroid 
and in the muscles (Rabe). 

In cattle the cysts sometimes attain the size of an orange, 
and there may be a number present (Vollrath found twenty- 
three, and Pfab sixty). They may be the cause of exactly sim- 
ilar lesions of the brain and also of atrophy of the roof of the 
eranium. If they are situated under the frontal bone in calves 
they may perforate the still single layer of bone; but in older 
animals, the inner layer is forced outwards and the frontal 
sinus is completely obliterated. The outer wall may also appear 
to bulge outwards (Greve), or may even be atrophied over a 
circular area (Pfab). 


ee se te an) 


Fig. 110. Brain of a sheep with Cenurus cerebralis. (1) Cyst in the left hemi- 

sphere. (2) Right hemisphere forced_to_the right by the left hemisphere. (3) 

Position of perforation (5) in the frontal bone. (4) Flattened convolutions of the 
left hemisphere. 


In the horse, as a rule, only single cysts are found, either on 
the upper surface of one of the hemispheres, or in a lateral 
ventricle. They have been found in one case between the hemi- 
spheres and the cerebellum, and in one ease in both hemispheres. 


Symptoms. In the sheep two stages separated by a long 
interval are recognizable during the course of the disease. The 
first stage is cerebro-meningitis, set up by the migrations of 
the embryos, and the second is indicated by symptoms due to 
pressure on the brain. 

During the first stage which sets in ten to fourteen days 
after infection there are symptoms of a general nature indicat- 
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ing inflammation of the brain and its membranes. As a rule, 
these symptoms are so slight that they escape the notice of the 
shepherd; it is in a proportion of cases only, according to Mol- 
ler about one-fifth, that the symptoms are sufficiently pronounced 
to be observed. The diseased sheep are left behind by the 
flock, move as if giddy, cease feeding and stand with heads 
dropped, and vacant expression. In some eases, but not very 
often, the animals make forced movements. 

In somewhat more severe cases, the symptoms of inflam- 

mation are more pronounced. The head is hot and painful, the 
vessels of the conjunctiva are dilated, the expression wild, and 
in some cases there is obliquity of vision. There is acceleration 
of the pulse, the neck is twisted to one side, owing to muscular 
spasms, and in some eases, there is a full flow of saliva and 
grinding of the teeth. Many animals jump up suddenly, rush 
about, stumble, and fall down, showing spasms of certain groups: 
of muscles or of the 
whole body. In a pro- 
portion of cases (5 per 
eent, Moller) the dis- 
eased animals are abso- 
lutely unable to rise. In 
such eases, death usu- 
ally takes place from 
four to six days after 
the appearance of the 
first symptom. In other | 
cases, the acute stage {| 
varies in duration, ac- 
cording to the severity. 
It may be anything 
fromtwotosixor 
eight to ten days, after Fig. 111. Gid. 
which the symptoms, 
having reached a certain stage, gradually disappear, and the 
animals apparently recover. 
The second stage is preceded by a latent period of three to 
six months, and as a rule in flocks of sheep no symptoms are 
observed during this period. Now and then, the disturbances 
of the functions of the brain are indicated by a certain dullness, 
especially when the weather is warm or in damp sheds. After 
the latent period the symptoms which are characteristic of the 
second stage, gradually develop. 

Disturbances of consciousness are prominent among the 
general brain symptoms. The animals remain separated from 
the flock, move with unsteady gait, the feet being lifted high. 
They stumble along with the head depressed or held high. As 
a rule, the head is turned around to one side (see Figs. 112 and 
113) and the animals while standing still allow the head to drop, 
or they stand with the forehead pressed against the wall (Fig. 
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111). There is a vacant expression and the appetite is variable. 
Finally the giddiness, which results in a stumbling gait, must be 
referred to disturbances of consciousness. 

In many cases there are convulsions. Individual groups of 
muscles may be involved, for example, the muscles of mastica- 
tion, causing the animal to grind its teeth and the saliva to froth. 
In other cases, there may be epileptiform seizures. Forced 
movements may be produced by the disturbances of conscious- 
ness. These, however, are not constant in nature, and conse- 
quently are of no value for determining the situation of the cyst. 
The types of movement vary from case to case. There may be 
movements in circles, rotation at one place, stumbling, falling on 
one side, forwards or backwards. 

The veins of the optic dise and the surrounding tissue ap- 
pear very congested, the arteries on the other hand are con- 
‘stricted. There is sometimes edema of the optic nerves and a 
diffuse cloudiness of the optic dise indicating neuro-retinitis 
(Bouchut). 

Among the focal symptoms there is sometimes observed 
squinting, resulting from compression of the nerves of the mus- 
eles of the eyes, and there are also forced movements which 
are constant. 

The following are some of the forced movements observed: 

Movements in circles, the circles varying in size. As a rule, the 
diameter of the circles decrease in size until finally the animal goes 
round and round on a very small space, and then loses its balance and 
falls down. Exceptionally, the circles described remain the same size 
for a long time, and even get larger, until the animal finally stands 
still. 

Rotation movements. In these the animal rotates about one fore 
or hind foot as a fixed point with the head and neck dropped. 

When animals press forwards the head is in most cases sunk down 
on the breast, and the legs are hfted high; but exceptionally, the head 
is bent over backwards and the animals stumble and fall down. 

In animals that fall backwards, the head is bent backwards; and 
there are tonic spasms of the muscles of the neck. 

Rolling is only rarely observed and lasts only for a short time. 

Falling on the side is somewhat more frequently seen. (For the 
diagnostic importance of these movements, see page 638.) 

In many cases only certain groups of muscles are involved 
in the tonic-clonic spasms (Jacksonian epilepsy), but in others 
they begin in the same group of muscles, but extend to the rest 
of the body. 

In the somewhat more advanced cases, there may be appre- 
ciable yielding on pressure of the roof of the cranium, and it is 
usually over the frontal or parietal bone that this can be felt. 
If there is a complete removal of bony tissue from the place, 
there is actual fluctuation. Pressure on such places sometimes 
causes the animal to collapse, or there may be muscular spasms 
or epileptiform seizures. The soft area does not always mark 
the position of the cyst, for, as Hutyra & Marek have shown it 
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may be found on the opposite side (Fig. 110). Percussion of the 
area not rarely gives a more hollow sound than the surrounding 
parts that have not undergone a proceses of thinning. 

In the final stage of the disease, the animals are very ema- 
ciated and lie motionless on the eround, respond to no stimuli, 
take neither food nor water, and finally die, the respiration 
having become of the Cheyne-Stokes type. 

In cattle the onset of the disease is marked by loss of appe- 
tite, dullness, gradually progressive giddiness, and blankness 
of expression. The neck may be extended or even rigid. There 
is a tendency to collapse, the head may be supported upon the 
manger, held obliquely or it may show pendulum movements. 

Animals sometimes move in circles, first in one direction and 
then in the other. This, ac- 
cording to Diem, is seen 
particularly early in Sim- 
menthal cattle.* As the dis- 
turbances of consciousness 
become more marked, there 
is developed a condition re- 
sembling staggers. This 
stage is especially marked 
in young animals in which 
the symptoms are striking, 
but in older animals it 
often escapes observation. 

The second stage sets in 
in from three to six months 
(Pfab) but it is not sharply a 
marked off. The symptoms Fig. 112. Gid. 
presented closely resemble 
those observed in the sheep. Many affected animals cannot find 
their places in the shed, especially if this lies in the opposite 
direction to that in which they tend to move when at pasture 
(Cruzel). It is very difficult to turn affected animals or move 
them backwards; they cannot see objects in their way and fall 
over them (G. Lovy). In one ease recorded by Trinchera, in 
which there was a hydatid in the neighborhood of the corpora 
quadrigemina on the right side as large as a hen’s egg, there 
was in addition to movements in circles, partial paralysis and 
atrophy of the limbs of that side. 

Eder is inclined to refer the paralysis of the fore-limb seen ' 
in a calf affected with staggers to the presence of the cyst in 
the brain. Simultaneous with the movement in circles, there 
is a tendency to hold that side of the head which is turned 
towards the interior of the circle lower than the other side. Not 
rarely and especially in the later stages of the disease there is 
extension of the head (Albrecht). 

The frontal and parietal regions, and the roots of the horns 
feel warmer than normal and exceptionally the frontal region 
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may bulge forward (Greve). In animals up to one to one and 
one half years old, percussion of the cranium, provided the eyst 
is superficially placed, gives an unusually hollow sound, sim- 
ilar to that obtained by percussion, immediately below the horn 
core (Albrecht, Merkt). At the same spot the resistance is 
elastic. Now and then the roof of the cranium is yielding (AI- 
brecht), and in many eases the use of the percussion hammer 
produces symptoms of pain. 

For pereussion of the cranium Albrecht uses a light hammer, but Diem pre- 
fers one that is fairly heavy and has one end round and the other square. Pfab 
has recently constructed a useful hammer for this purpose. Percussion hammers 
of the usual type are useful for the discovery of quite superficial cysts. The whole 


of the frontal region should be percussed with the head extended after the hair 
has been clipped off. 


Fig. 113. Lateral flexion of the head in gid. 


As the appetite falls off there is gradual emaciation, and 
if the animal is not slaughtered in time, it finally gets into a 
condition of complete cachexia. 


In the isolated cases that have been observed in horses, the func- 
tional disturbances have been somewhat severe. In a case recorded by 
Schwanefeld, there were symptoms of acute cerebro-meningitis (the 
cyst being on the upper surface of the hemisphere). Frenzel observed 
emaciation and dilatation of the pupils, and from time to time, cireu- 
lar movements. In Gotteswinter’s case, the horse which was previously 
quiet, became excitable and vicious, and later showed symptoms of 
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sleepy staggers. In Ziindel’s case the disease which lasted four months, 
started with amaurosis. Later there were attacks of giddiness, while 
the horse was at work, the head being held to the left and the animal 
going in the same direction. It was found to be impossible to turn it 
the other way. The cyst was found in the right hemisphere under the 
frontal lobe. In addition to these symptoms, rotation, backing and 
sleepy staggers have been observed, 


Course. Apart from those cases in which the animals die 
showing symptoms of acute encephalitis at the time of infec- 
tion, the disease tends to be chronic and last for months. In 
a proportion of cases, symptoms make their appearance ten to 
fourteen days after infection, the condition lasting sometimes 
for a week. These symptoms then disappear, and the charac- 
teristic symptoms set in after three to six months. In the 
majority of cases, the disease tends to begin with symptoms in- 
dicative of pressure on the brain. The length of the interval 
between infection and the appearance of the characteristic 
symptoms depends upon the severity of the infestation, but the 
situation of the cysts is not without some influence on this. The 
subsequent course of the disease depends upon the same factors. 
There are cases in which the symptoms develop rapidly and 
increase in severity so quickly that the animal dies in the course 
of a few days. This stage, as a rule, lasts from two to six 
weeks, but it may extend, and especially in cattle, to two to 
three months, or even longer. Giéres records a case in which 
it was eight months; and Pfab, one in which it was more than 
a year. 

Death is generally due to weakness and anemia, but it is 
sometimes quite sudden and resembles apoplexy. 


Diagnosis. During the acute stage the symptoms are those 
of acute cerebro-meningitis, and during the chronic stage those 
of increased intracranial pressure. An option as to the cause 
of the increased pressure may be based upon the local symp- 
toms, the examination of the roof of the cranium, and the fur- 
ther course of the disease, provided the preliminary enquiry 
affords exact information. In the absence of such information, 
diagnosis passes beyond the bounds of possibility, although in 
practice the disease is generally easily recognized, and espe- 
cially in the sheep, on account of its frequent occurrence and 
still more from the postmortem examination of some of the 
animals. 

In connection with differentia! diagnosis, sunstroke and 
acute meningitis must be taken into consideration. Apart from 
the sudden onset of the disease, these cause severe depression 
from the outset. Forced movements and particularly move- 
ments in circles are only rarely observed. There is congestion 
of the mucous membranes of: the head, and the course is very 
acute. When the disease occurs enzootically among sheep, it 
may be confounded with infectious cerebrospinal meningitis, 
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especially when housed animals are attacked. Apart from the 
diagnostic symptoms of meningitis, a diagnosis may be always 
based upon a postmortem examination. Severe cerebral symp- 
toms may be caused in sheep by the larve of the Cistrus ovis. 
In such eases, there are only symptoms of acute inflammatory 
disease of the brain and its membranes without forced move- 
ments, and besides valuable information is furnished by the ca- 
tarrh of the nasal cavities and sinuses which is present at the 
same time. One must not lose sight of the fact that both dis- 
eases may exist at the same time. Errors should scarcely be 
made in other cases of catarrh of the nose and sinuses. 

Tumors of the brain, tuberculosis of the brain, or its mem- 
branes in cattle and in particular echinococcus cysts may set 
up similar symptoms. 

In such cases the possible presence of similar tumors, tu- 
bereulosis, or parasites in other organs, affords a certain 
amount of information, although this does not enable one to 
make a certain diagnosis. With regard to tuberculosis, the 
presence of lesions in the eye is decisive. For the rest, atten- 
uation of the roof of the cranium has not up to the present 
been observed in any other disease of the brain. In the horse 
chronic dropsy of the ventricles must be considered, but in this 
ease differential diagnosis may be based on the absence in ccen- 
urosis of the acute attacks that not rarely occur in internal 
hydrocephalus. ‘There is a possibility of confusion with epi- 
lepsy in those cases in which occasional attacks of general 
spasms occur, but in epilepsy there 1s complete absence of any 
evidence of brain trouble in the intervals between the attacks. 

A local diagnosis is only possible when there are pro- 
nounced localized symptoms (movements in circles always in 
the same direction, cerebellar ataxia, rolling, functional disturb- 
ances of certain cranial nerves, Jacksonian epilepsy), and there 
is compressibility of the roof of the cranium at one particular 
spot, or percussion yields a hollow sound, but as mentioned 
above, the spot does not always mark the seat of the cyst. 


The connection between the nature and direction of the forced 
movements and the situation of the cyst, is seldom so intimate that the 
situation of the cyst can be determined without further investigations. 
This is true, both for the cases in which there is a single cyst, and in 
cases in which there are large numbers. Comparison of large numbers 
of results gives the following points as being common to the minority of 
cases. In most cases, the cyst is in that half of the brain towards 
which the forced movements are made. In cases in which the animals 
move in circles, the cyst is situated in that half of the brain which is 
turned towards the center of the circle and is situated close to the roof 
of the cranium. Rotation about a fixed point indicates the presence of 
a cyst in the depth of the opposite hemisphere, or in the floor of the 
lateral ventricle, in which case the corpora quadrigemina are subjected 
to pressure. In some cases movement in circles towards the sound side 
is seen. When animals force their way forwards with the head de- 
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pressed, the cyst is as a rule, in the frontal lobes directly in front of 
the corpus striatum ; while in cases in which there is rolling, it is situated 
at the base of the cerebellum or on the pons. If the cyst be in one of 
the hemispheres of the cerebellum, the vermiform process, or the occip- 
ital lobe, there is evidence of great giddiness and a staggering gait. In 
cases in which the head is drawn forcibly backwards, the cyst is usually 
to be found in the neighborhood of the tentorium cerebelli between the 
cerebrum and cerebellum. 


In 76 animals that were trephined or examined postmortem Scholtz found 
the cyst in 17 cases on that side of the brain that was turned towards the center 
of the circle. 


Prognosis. The disease may terminate at the stage of ex- 
citement, owing to the death of the embryos (about two per cent 
of cases, Zurn), but prognosis is unfavorable, even in the early 
stages. In the second stage, prognosis may be made more or 
less favorable by surgical interference. Results obtained up to 
the present show that provided the operation be done in time 
about a third of the number of sheep, and in cattle under favor- 
able conditions, not rarely a half or even two thirds of the ani- 
mals, may be saved. 


Treatment. In the first stage cold applications to the head 
and purgatives are indicated to alleviate the symptoms pro- 
duced. by the inflammation. 

In the second stage only removal of the cyst by trephining 
can lead to recovery. 


Under the following circumstances surgical interference is indi- 
cated: a superficial and accurately localized situation of the cyst, the 
appetite maintained to some extent, and the animal in satisfactory 
condition, the absence of spontaneous convulsions, and finally, when 
slaughter is not desirable. In connection with the operation in cattle, 
the breed of the animals must be taken into consideration. Results 
obtained by a number of Bavarian veterinarians (Imminger, Braun, 
Diem) show that trepanning is attended with great difficulty in the 
ease of Simmenthal cattle on account of the extraordinary thickness 
of the cranial bones, the tough structure of the cysts; and finally, the 
special susceptibility of the animals to the operation. Diem’s results 
(87% of cures) indicate that, provided certain precautions are taken 
(ligation of blood vessels, the cyst be not probed about or infected, the 
wound be thoroughly cleansed and washed out after operation) as 
good results may be obtained with this breed as with others. The 
species of the diseased animals should also be taken into consideration. 
Sheep are of less value than cattle, and not infrequently they harbor 
a large number of cysts, points which are opposed to the operation 
being undertaken, and to its success. In cases in which the symptoms 
indicate the presence of cysts, but their exact situation cannot be de- 
termined, it is advisable to wait for two to eight weeks in the case of 
cattle so that the chance of localizing the parasite may be increased. 
According to Diem, pregnancy is no bar to the operation. 


In operating, the entire cyst should be removed, the results 
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following removal of the contents only being less favorable. 
As a general rule, it appears to be advisable to remove the 
liquid slowly and with pauses as a sudden alteration of in- 
tracranial pressure may cause fatal paralysis or general con- 
vulsions and hemorrhage. 


The seat of operation depends upon the case and especially upon the local 
lesions presented by the cranial wall (see pages 724 and 726). If such indications 
be absent the operation should be undertaken only at the special desire of the 
owner. With experience the cyst will in most cases be found, and especially if 
the animals have shown symptom of moving in circles or forwards. In horned 
breeds of sheep the middle portion of the occipital lobe lies 12 mm. in rams and 
16 to 20 mm. in ewes behind the middle point of the line joining the horn cores, 
and the frontal lobes immediately behind the inner portion of the horn or the 
horn core. In hornless breeds the following are the guiding points: The area 
included between lines joining the bases of the ears and the eyes and lines joining 
the base of each ear with the eye on the same side is divided medially by a vertical 
line, and the operation is carried out at the mid-point of the areas so marked out. 
In cattle the proper seat of the operation is at a point 4 em. above a line joining 
the brows of the eyes and 1.5-2 em. from the middle line (Albrecht). In any case 
the middle line must be avoided so as to escape injuring the longitudinal sinus. 
More exact directions will be found in text books on surgery, and references to 
the operation in cattle will be found in the publications of Merkt, Albrecht, Diem 
and Pfab. 


In cases in which the operation is successful and recovery 
is going to take place, there is a striking improvement in the 
animal’s condition within the next few days; the depression dis- 
appears; there are no forced movements, the appetite returns 
and in a week or two, the animal appears to have recovered. 
Cattle as a rule recover more slowly. For the first few days 
after the operation, they are so weak that they have to be fed 
artificially. Recovery generally takes two or three weeks, but 
there are many exceptions to this. If, after the operation, symp- 
toms make a fresh appearance and are associated with fever, 
encephalitis or meningitis must be suspected, and the animal 
slaughtered as soon as possible. The same holds good for 
those cases in which symptoms appear after a longer interval, 
because it is obvious that in such cases one or more cysts re- 
main behind in the cranium. Now and then, a second operation 
leads to a definite recovery (Renner). 


The proportion of recoveries following operation is of course very variable. 
In sheep Scholtz records a percentage of 25, Demann 33%, Kuhlmann 25 to 35%, 
while in cattle Diem had 91% of recoveries in 24 animals operated upon and Pfab 
59% of 58 cases. Half of Merkt’s cases and all of Renner’s recovered. These good 
results are quite the exception, accidents being recorded in the majority of cases 
(Vollrath, Braun). ; 

The only other method of treatment that will be mentioned here is that ad- 
vised by Hartenstein and used by Nocard with good results in two cases. The 
sheep is enclosed in a box with its head extended through a hole of suitable size 
and, with the exception of feeding times, the head is subjected to a stream of cold 
water which is supplied through a rubber tube from a vessel fixed at a height. 
The irrigation must be continued for three days and then repeated at longer in- 
tervals until all symptoms disappear. Postmortem examinations have shown that 
under such treatment the cysts die. De Mia effected cures in two calves up to a 
year old by applying ice compresses to the head for 12 days. 


Prophylaxis. Eftorts must be made to protect sheep and 
cattle from infection from dogs. In this connection a reduc- 
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tion in the number of sheep dogs is indicated, and tapeworms 
should be expelled from the dogs every two to three months. 
During treatment the dogs must be isolated and their feces 
burnt or buried deeply. Care must also be exercised that the 
dogs are afforded no opportunity to get hydatids from animals 
that have died or have been slaughtered. This is best accom-_ 
plished by burning or cooking the affected brains. If certain 
fields are known by experience to be dangerous, the young cat- 
tle which are more susceptible, should be kept off them, es- 
pecially during wet weather. 
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t. W., 1910, 73 (Lit.).—Renner, W. f. Tk., 1878, 174.—Schmid, ibid., 1906, 706. 
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Other Parasites of the Brain. In the pig, and more rarely in the 
dog, the Cysticercus cellulose develops in the brain, and the Cysticercus 
bovis has been found in calves by Deleidi & Reggani. Lesbre records 
the occurrence of the Cysticercus pisiformis in the brain of a dog.— 
Echinococcus cysts have now and then been found in the brain of the 
horse (Oeltjen, Boschetti, Dollar, Gitzloff, Glokke), and in cattle (de 
Angelis, Reali, Laszlo). The affected animals either showed simply 
symptoms of dullness, or there were attacks of mania; the head was 
held obliquely, and percussion of the cranium yielded a hollow sound 
(Reali) —The larvae of sclerostomes sometimes occur in the brain of 
the horse, and may give rise to an acute hemorrhagic meningo-encepha- 
litis, and possibly also to dilatation of some of the arteries of the brain 
(Abilgaard, Le Bihan, Albrecht, van Heill). The occurrence of the 
larvae of Gastrophilus has been recorded (Dieckerhoff, Lindstrom, Sie- 
damgrotzky, Johne). The penetration in all probability took place via 
the Eustachian tube or from the gutteral pouches through the foramen 
lacerum. As a rule, they remain in the base of the brain and cause 
an acute rapidly fatal meningo-encephalitis. On a few occasions the 
larvae of the Hypoderma bovis has been found in the horse (Boas, Poul- 
sen, Segelberg, Railliet), and on one occasion in Hungary, in the ox. 
The animals showed symptoms of a rapid and acute meningo-encepha- 
litis. Widakowich found a sexually mature roundworm in the enlarged 
pituitary body in a cat, and Lafargue in a horse showing symptoms of 
meningitis two amphistomes in a subarachnoid hemorrhage. 

Apart from cysticercosis, no case has been recorded of parasites 
causing functional nervous disturbances during life. 
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14. Bulbar Paralysis. Paralysis bulbaris. 
(Paralysis glosso-labio-laryngea.) 


Bulbar paralysis is the term used to indicate combined pa- 
ralysis of the cranial nerves arising from the floor of the 
fourth ventricle (sixth to twelfth pairs). The disease may be 
uncomplicated, or it may accompany other diseases of the brain 
(meningitis, encephalitis, hemorrhage, contusion). 


(a) Acute Bulbar Paralysis. 


Paralysis of the nerves arising from the medulla oblongata 
may be caused by hemorrhage that is limited to the medulla, 
plugging of the vessels, or inflammation. In this connection, 
encephalitis comes into consideration first. In many cases of 
encephalitis due to distemper, and in the majority of cases due 
to rabies, the disease sets in with bulbar paralysis. So far, no 
anatomical reason has been found for the cases of infectious 
acute bulbar paralysis observed in the cat and dog in Hungary 
(see Vol. I), although Marek records a perivascular infiltration 
in cattle that have died of the disease. Finally, poisoning by 
ustilagineae and uredineae in some cases causes symptoms of 
bulbar paralysis. All these forms have been dealt with in the 
chapters devoted to the particular subjects. 

There appear to be other diseases than those mentioned 
above that occur in animals, and are associated with bulbar 
paralysis. Stietenroth observed a bulbar paralysis terminating 
fatally in seven to twelve days in three horses, the exact nature 
of which was not determined. Thomassen mentions the occur- 
rence in Belgium and Holland of a contagious disease among 
young horses associated with suddenly occurring difficulty of 
masticating and swallowing, and paresis of the limbs. Histo- 
logical examinations revealed no alterations save that there 
was a reduction in the number of ganglion cells in the neigh- 
borhood of the nuclei of the hypoglossal, glosso-pharyngeal and 
vago-accessorius nerves and there was chromatolysis, vacuoli- 
zation and marginal disposition of the nuclei. Thomassen iden- 
tifies the disease with the progressive bulbar paralysis ob- 
served in Belgium, but owing to essential differences in the 
course of the disease, it should not be considered as the same. 
From time to time, cases are recorded in which paralysis of the 
nerves of the bulb is an outstanding feature. Little definite 
information can at the present moment be given with regard 
to these and similar diseased conditions. The principal con- 
ditions included under the term are encephalo-myelitis of va- 
rious types, diseases of the peripheral nerves, and poisoning. 
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(b) Progressive Bulbar Paralysis. 


Occurrence. There are observations to show that progres- 
sive bulbar paralysis occurs in the horse as an independent 
condition (Lagrange, Stockfleth, Gérard, Degive, Cadéac, Tho- 
massen, Frohner). The disease appears to have a tendency to 
break out sporadically every year in the northern parts of 
Belgium. Isolated cases have been recorded by Cadéae in 
France, Frohner and Rosenfeld in Germany. 


Etiology. Belgian authors and Thomassen are inclined 
to think that the cause of the disease is an intoxication due to 
white beets, there being no evidence that it is due to an infec- 
tion. It is still unknown whether the disease actually involves 
the medulla oblongata or the nerves originating from it. 


Symptoms. Clinically, the disease is characterized by a 
gradually progressing bilateral paralysis of the bulbar nerves. 
There is difficulty in swallowing in every case. The animal 
takes food greedily, chews it for a long time, but swallows only 
a part or none at all, the food returning partly through the nose 
and partly through the mouth. Illumination of the interior of 
the pharynx may show it adhering to the posterior wall of the 
eavity. If there is simultaneous paralysis of the esophagus 
food may remain here. Drinking appears to be little disturbed 
at the outset. The secretion of saliva is increased. Paralysis 
of the larynx causes whistling or roaring and finally aphonia. 
As a result of paralysis of the tongue, swallowing is rendered 
still more difficult and the food collects in the mouth. This 
greatly interferes with drinking, and in many eases the 
horses try to get water into the upper part of the esophagus 
by suddenly lifting the head after having taken water into the 
mouth in a manner resembling that seen in the goose. The 
tongue undergoes a process of atrophy and its upper surface 
appears wrinkled. Evidence of paralysis of the nerves of the 
face soon makes its appearance and, owing to paralysis of the 
lips, food is prehended with the incisor teeth. Finally, there 
is paralysis of the muscles of mastication. In exceptional cases 
the paralysis is more pronounced and more extensive on one 
side than on the other. In a case of bulbar paralysis observed 
by Frohner there was pronounced atrophy of the muscles of 
the back and croup. 


Course. The disease lasts for five or six months or more, 
the animals becoming very emaciated owing to difficulty of 
swallowing. Debility or pneumonia due to the passage of food 
down the esophagus finally bring the disease to a fatal termina- 
tion. 


Diagnosis. Diagnosis is based upon the exclusion of ab- 


734 Enzootic Paralysis of the Gullet in Cattle. 


scesses in the pharynx, neoplasms, impaction with foreign 
bodies and diseases of the esophagus. 


Treatment. The administration of thin pultaceous foods 
is indicated throughout the course of the disease, a stomach 
tube being used if necessary (see page 138). If the disease is 
not checked it appears advisable to consider the value of the 
animal as early as possible. 


. Literature. Cadéac, J. Vét., 1902, 519.—Degive, Ann., 1883, 12.—Frohner, 
Monh., 1905, XVI, 550.—Rosenfeld, Z. f. Vk., 1905, 26. 


Enzootic Paralysis of the Gullet in Cattle. Dieckerhoff applied 
this name to a disease of cattle which originally had been designated 
by other authors (Vogel, Utz, Mayer, Zipperlein and others) as ‘‘ Menin- 
gitis bovum enzootica’’ and which Dieckerhoff claims to be caused by 
an infectious agent which is present in the barn or in the food. The 
disease is apt to appear as a stable-enzootic without being transmitted 
to other barns and appears to have been observed particularly in Ger- 
many; Andersen and Berg have, however, seen it repeatedly in Den- 
mark. Nothing definite can be said at present about its nature and 
particularly about its relation to enzootic meningo-encephalomyelitis 
or to enzootic poliomyelitis. Engel observed the disease in a pound 
almost simultaneously in cattle and horses. Kristensen believes it to 
be identical with enzootic poliomyelitis. Simader claims, without prov- 
ing his position, that it is a form of hemorrhagic septicemia. 

It is probable that the enzootic paralysis of the gullet must be in- 
cluded here, which is seen in cattle, less often in sheep and horses pre- 
sumably after eating moldy food (Johne, Herele, Adam, Brandt and 
others). 


Symptoms. Masticatory motions are slow; the mouth is opened 
easily. There is inability to swallow and the food-bolus is dropped from 
the mouth or pushed beside the molars. Beginning with the third day, 
it may be observed that water can no longer be swallowed. Marked 
salivation is present. The animals step about restlessly, after two to 
three days weakness of the hindquarters is not infrequent, the animals 
remain lying down, the head turned sideways or backwards; this posi- 
tion of the head may be observed from the beginning. Fecal retention 
and attempts at defecation and micturition are frequent. Other symp- 
toms are absent, except that in severe cases respiration and pulse are 
accelerated. 

In regions where rabies is frequent it is important to eliminate the 
so-called dumb rabies, the symptoms of which may be completely identi- 
eal with those of enzootic paralysis of the gullet, as is shown by many 
personal observations of the authors. 


The course of complete paralysis of the gullet is unfavorable, the animals 
emaciate rapidly and usually succumb within three to five days, rarely after ten to 
twelve days. In less severe cases, or in those lasting longer than five days, recovery 
may occur. 

The treatment is similar to that in any paralysis of the gullet. In view of the 
possible contagiousness of the affection, the stable should be disinfected. 


Literature. Adam, W. f. Tk., 1874, 377; 1876, 362.—Andersen, Maanedsskr., 
1908, XX (Lit.).—Berg, ibid., 1909, XX (Lit.)—Brandt, W. f. Tk., 1880, 79.— 
Buerchner, ibid., 1905, 23.—Dieckerhoff, Spez. Path., 1892, II, 225.—Engel, M. t. 
W., 1910, 285.—Faeustle, W. f. Tk., 1906, 554.—Herele, ibid., 1874, 377; 1876, 362; 
1878, 233.—Schrauber, ibid., 1906, 386.—Schwarz, ibid., 1876, 373.—Steger, ibid., 
1900, 369; 1905, 23. 


Ssction II. 
DISEASES OF THE SPINAL CORD. 


1. Acute Inflammation of the Membranes of the Spinal Cord. 
Meningitis spinalis acuta. 


Under this term are included acute inflammations of the 
membranes of the spinal cord which commence either in the 
dura mater, the epidural tissues or the pia mater, and as a 
rule, spread to the other membranes and even the spinal cord 
itself, causing the production of a serous, sero-fibrinous, or 
suppurative inflammatory exudate. 


Occurrence. Apart from cerebro-meningitis, the disease 
is-of rare occurrence in the domesticated animals, but among 
them the majority of cases occur in the horse. 


Etiology. Inflammatory conditions of the membranes of 
the spinal cord are always due to an infection. Now and then, 
cases occur as a result of influenza, strangles, pyemia, or sep- 
ticemia. Hess records a case of. purulent meningitis of the 
cauda equina in an ox that was associated with purulent cere- 
bral meningitis. Apart from some ealcified tubercles in the 
mediastinal gland and worm nodules in the small intestine, 
there were no lesions in the internal organs. Injuries such 
as blows on the vertebral column, docking the tail too short, 
are sometimes causally connected with the disease, in that they 
allow of the access of bacteria. Finally, in England, there is 
a contagious disease of the sheep characterized by a pyemic 
inflammation of the membranes of the cord which is known as 


‘‘louping ill’? (McFadyean). 


By Fréhner, Cadéaec and others distemper is thought to be causally related 
to an acute and clinically recognizable spinal meningitis, because in this disease 
there is an accumulation of a large quantity of clear liquid in the inter-meningeal 
spaces (hydrorrachis). The authors have never observed any clinical evidence of 
spinal meningitis in the many hundreds of cases of distemper that have come under 
their notice. 


Not rarely the inflammatory processes spread to the mem- 
branes from surrounding tissues. This is especially the case 
in caries of a vertebra, the rupture of an abscess in the neigh- 
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borhood of the vertebral canal (Decosse, Ohm, Frohner), or in 
cases of suppurative inflammation in the mediastinum or neck. 
According to Trasbot, inflammation may extend along the 
course of nerves from nerve plexuses to the membranes of the 
cord. This has been proved by Homén and Laitneu by the 
injection of streptococci into the sciatic nerve; the meningitis 
observed in one case of dourine may have been caused in this 
way. The circumscribed spinal meningitis which often devel- 
ops is not of much clinical importance as it is obseured by the: 
myelitis which develops at an earlier stage. 


Pathogenesis. An inflammation of the epidural connective 
tissue usually is limited to circumscribed spots of the spinal 
canal, especially to the region where the infectious virus found 
its portal of entry; an inflammation commencing in the mem- 
branes of the cord, on the other hand, usually becomes diffuse 
because the microorganisms are easily disseminated, through 
the subdural and the subarachnoid fluid, into all portions of 
the spinal canal. In inflammation of the pia mater of the cord, 
the cord is involved easily by extension of the infectious ma- 
terial along the blood-vessels passing from the pia mater to the 
substance of the cord and along the lymph-sheaths communicat- 
ing with the subarachnoid spaces. In accordance with the very 
close anatomical relations between pia mater and spinal cord, an 
inflammation arising from a hematogenic infection probably is 
manifested from the start as a meningomyelitis. 

The nerve terminals in the membranes, the cord, and the 
nerve roots passing through them are irritated by the hyperemic 
dilatations of the vessels and the serous-celled infiltration which 
soon follows. In the later stages the conductivity of many of 
the nerve roots is lessened or even destroyed. In addition to 
this, there is an extension of the inflammatory processes from 
the membranes to the superficial layers of the cord itself. In-. 
termixing of the toxic material with the cerebrospinal fluid, 
generally causes the extension of the inflammation over a large 
area. 


Anatomical Changes. In addition to the marked conges- 
tion of the vessels there is an exudate in the intermeningeal 
space which is turbid or even mixed with flocculi of fibrin. The 
vessels of the membranes may be surrounded by layers of fibrin 
of variable thickness, producing an appearance of streaks of 
pus. In many eases, the exudate is actually purulent. Not 
rarely the fibrinous or purulent exudate involves the nerve 
roots connected with the spinal cord. In the case of pachy- 
meningitis spinalis externa or in epidural empyema, the other 
meninges and the substance of the cord may be normal. 


The presence of a clear serous fluid between the membranes is in itself no 
proof of the existence of spinal meningitis. In animals in an advanced stage of 
emaciation there are often large quantities of clear fluid in the subdural space, 
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but this is accounted for by the deceased resistance owing to the disappearance of 
the epidural fat. 


Symptoms. The first symptom is increased sensibility 
of those parts of the body, the nerve trunks of which pass 
through the diseased membranes. As a result of this, the gait 
is particularly cramped and cautious, and the animals hold the 
vertebral column as motionless as possible and stiff. The sen- 
sibility of the skin (hyperalgesia) is further shown by the 
symptoms of pain exhibited if the skin be pinched or rubbed 
with the flat of the hand, especially in the direction opposed to 
the lay of the hair, or if a sponge soaked in warm water be 
placed in contact with the skin. The back is arched, and the 
animals become very restless, snap at the hand, and utter cries 
of pain. Similar symptoms are exhibited if pressure be exert- 
ed upon the muscles. In some eases, accurate investigation 
shows that this increased sensibility is restricted to certain 
parts of the body, a quarter, one half or a third of the body 
(Spinola and Trasbot). In all probability, animals suffer pain 
without any interference from without, in that they (espe- 
cially dogs) often utter cries and moans, and persistently rub 
some part of the body and even bite it until the blood comes. 
The painfulness of the vertebral column is shown by perecussing 
the spinous processes and during passive movements. 

At this stage there are momentary spasms, fibrillar twitch- 
ings or cramplike contractions of the muscles. These contrac- 
tions occur principally in response to external influences, and 
in some cases in response to the lightest contact with the skin, 
but in others as a result of heavier blows, pressure, or attempts 
to move the animal. Im one case observed by Frohner this 
caused a horse to rear. If the contractions of the muscles are 
persistent and involve the muscles of the back, the back is 
arched and the muscles are as hard as wood. Spasms of this 
kind frequently occur in the muscles of the limbs at the same 
time, and if the inflammation has extended to near the medulla 
oblongata the neck muscles may be thrown into spasm. Should 
the contractions involve the muscles of respiration and the ab- 
dominal muscles, respiration becomes hurried and superficial, 
the abdomen is tucked up; and there is retention of feces and 
urine, probably owing to contraction of the sphincters of the 
anus and bladder. In other cases, urine is passed frequently, 
the passage being associated with pain. Now and then, pri- 
apismus is observed in male animals. In the early stages, both 
kinds of reflex are exaggerated in the hyperalgesic area. 

After the motor nerves have been deprived of their con- 
ductivity, paralysis of individual muscles in the hyperalgesic 
area is observed, associated with reduction of the reflex irrita- 
bility. At the same time, or more usually at a later stage, there 
is a reduction of sensibility in certain circumscribed parts of the 
body. 

Extension of the inflammation to the cord or compression 
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of the cord by the exudate is rapidly followed by the symptoms 
of inflammation of the spinal cord. Asa result of the paralysis, 
the gait becomes uncertain and in a short time the animal can 
no longer stand, bedsores very promptly appearing on promi- 
nent parts of the body, especially in large animals. 

There is frequently elevation of temperature, and in many 
cases the onset of the disease is marked by high fever. 


Exceptionally the course of the disease may differ from that described. There 
may be loss of sensibility from the outset (Hutyra & Marek) or there may be 
paralysis at once (Frodhner), and especially if the cord is affected from the com- 
mencement. 


Course. The disease, as a rule, terminates fatally within 
a week, death being due in most cases to disease of the spinal 
eord. There are cases in which circumscribed inflammation of 
the meninges may persist for months. 


Diagnosis. There is no special difficulty in making a diag- 
nosis when the symptoms can be observed to make their appear- 
ance in the order given, but systematic observation is essen- 
tial. Symptoms that are of particular value are the gradual 
disappearance of the irritability of the nerves, which is present 
in the early stages, until there is complete paralysis, and the 
forward extension of the inflammatory processes. With refer- 
ence to the course taken by this disease, injuries to and com- 
pression of the cord are easily excluded.Pachymeningitis 
ossificans may be distinguished by the chronic course and the 
slightness of the initial symptoms.—Acute muscular rheuma- 
tism may be differentiated by the painfulness of the muscles, 
while the sensibility of the skin remains normal, and the nor- 
mal condition of the reflexes, tetanus by the trismus, and the 
absence of sensory disturbances; acute inflammation of the 
brain and its membranes by the pronounced dullness and the 
paralysis of the cranial nerves.—Polyneuritis sometimes oc- 
curs in animals, but in this condition there is exaggerated sen- 
sibility, but there are no muscular spasms.—In many eases, the 
differentiation of transverse or diffuse inflammation of the cord 
may be associated with difficulty. The chief distinction is that 
in spinal meningitis there is severe pain and muscular spasms 
over large areas. In inflammation of the cord there is at an 
early stage extensive sensory and motor paralysis, and dis- 
turbance of defecation and micturition are more frequently ob- 
served. Finally, experience shows that in cases in which the 
disease is confined to the cord there are no objective symptoms 
of pain. 

Exceptionally rabies commences in dogs with spinal menin- 
gitic symptoms; in this case the lyssa is indicated by the rapid 
appearance of paralysis, the prompt paralysis of the muscles of 
mastication, associated with other cerebral symptoms, the occur- 
rence of the disease in the absence of a primary affection, and, 
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possibly, the demonstration of an exposure to infection. In 
horses laminitis may arouse suspicion of the presence of spinal 
meningitis, because of transient tonic-clonic muscular contrac- 
tions which are increased by every muscular activity, by 
every change of position, and even when the animals are merely 
touched; also because of the evidences of pain when the body is 
touched, the minimum changes in the position of the body even, 
and the change in the point of support being able to increase 
the pain in the hoof very materially and even to simulate an 
accentuation of the skin- and tendon-reflexes (Sonnenberg). 
In such cases, error is guarded against by examination of the 
hoofs and by the demonstration of a stronger pulsation in the 
tibial artery. 


Treatment. The animal should be placed in a quiet, clean 
- box and provided with a soft bed. The affected parts of the 
body should be rubbed with alcohol containing camphor or tur- 
pentine, and parts that are already partly paralyzed must be 
kept clean. Large animals should be placed in slings, should 
the increased irritability permit of it, and paraplegia has not 
become complete. Necrotic changes of the skin require appro- 
priate treatment in small animals, cold compresses upon the 
vertebral column may be of use. 

After the disappearance of the symptoms of excitement, 
Priessnitz poultices may be applied. Internally sodium salicy- 
late (15 to 20 gm. for large animals, and 1 to 2 gm. for small), 
or calomel (2 to-4 gm. or 0.05 to 0.4 gm. per diem except to 
ruminants) may be given. 

If there are painful or tetanic contractions of the muscles, 
alleviation may be obtained by the administration of narcotics 
(chloral hydrate, potassium bromide, morphine). 


In dogs lumbar puncture as described by Sabrazes and Muratet may be re- 
sorted to with the object of removing a portion of the cerebro-spinal fluid. 


Literature. Frohner, Monh., 1907, XVIII, 142.—Johne, S. B., 1896, 66.— 
Le Maitre, Rec., 1900, 529.—Marchand, Petit & Coquot, ibid., 1906, 5.—Sabrazés 
& Muratet, Rev. Gén., 1906, VIII, 633.—Joest, Dresdn. Ber., 1910, 159.—Roeder, 
Dresdn. Ber., 1910, 221.—Sonnenberg, B. t. W. 1911, 390. 


2. _ Ossifying Inflammation of the Dura Mater of the Spinal 
Cord. Pachymeningitis spinalis ossificans. 


There not rarely occurs in the dura mater of the spinal 
cord of dogs a peculiar inflammatory process resulting in the 
formation of plates of bone of various sizes which cause tear- 
ing and crushing of the roots of the spinal nerves, and even of 
the cord itself, and in addition may compress the cord. 


Historical. Primary ossifying inflammation of the dura of the 
cord was observed by Mauri in 1878, Bonnet in 1881, Kitt and Stoss 
in 1883, and Frodhner in 1893. The specific nature of the disease was 


740  Ossifying Inflammation of the Dura Mater of the Spinal Cord. 


established by Dexler in 1893 and 1896 as a result of extensive clinical 
and microscopical examinations. 


Occurrence. The disease is of comparatively frequent oc- 
currence in dogs, but more rare than degeneration of the inter- 
vertebral discs. In three years, Dexler saw nine cases of this 
disease, and eleven cases of intervertebral enchondrosis. Sin- 
gle plates of bone, which caused no functional disturbance were 
found by Dexler in about ten per cent of adult dogs upon which 
postmortem examinations were made. 


Siedamgrotzky found hard nodular elevations of a yellow color in the inner 
surface of the spinal dura mater of a tiger that was affected with paraplegia. 


Etiology. No definite informa- 
tion can be given regarding the causes 
of the diseases. Experience indicates 
that sex, age and breed have no in- 
fluence on the occurrence of the dis- 
ease, and at the most it appears to be 
more common in the larger breeds of 
dogs. As already indicated by Dexler, 
the actual cause should be found in 
the pronounced curvatures of the 
spine that are sometimes present. In 
one case the disease was complicated 
with diffuse ossification of the verte- 
bre from the middle of the dorsal re- 
gion to the sacrum, but there were no 
adhesions between the bones and the 
dura mater (Hutyra & Marek). The 
larger dogs appear to be more predis- 
posed to the disease but sex and age 
are not of influence in this respect. 


Pathogenesis. The hemorrhages 


G- _ 


@, 
Fig, 114. Ossifying spinal 
meningitis. (a) Inner surface 


of the dura mater in the lum- 

bar and sacral portions of the 

cord. (b) Sensory, (¢c) Motor 

nerve roots at places. sur- 

rounded by bony plates. (d) 

Plates of bone in the dura 
mater. 


and dilatation of the vessels found by 
Kitt and Stoss, and Cadéae, indicate 
that the disease is of an inflammatory 
nature. The plates of bone that are 
formed, press upon the motor and 
sensory nerve roots in their immediate 
neighborhood and, owing to the in- 
crease in thickness of the membranes, 


pressure may be exerted upon the 
spinal cord itself. They also hinder the free movements of the 
cord in the vertebral canal during changes of the position of the 
body, and consequently there is a chance that the nerve roots, 
and even the spinal cord may be torn in the early stages of the 
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disease. In time, the mechanical irritation in the cord and nerve 
roots sets up a chronic inflammation. 


Anatomical Changes. Scattered along the dura mater from 
the cervical to the lumbar portions of the cord, and often in 
other parts, there are white or dark bluish-red plates of bone 
which by fusion may form quite large bony patches. In very 
severe cases, the dura may be converted into a hard tube. The 
majority of the plates are to be found on the ventral surface 


where they are almost exclusively situated in the early stages 
(Fig. 114). 


The plates develop on the inner surface of the membrane and are covered on 
the inner face with a thin layer of endothelium and on the outer with a thick con- 
nective tissue layer. They are composed of genuine bone tissue and show no 
tendency to unite with the vertebre. There is an increase in the amount of con- 
nective tissue in the nerve roots and degeneration of the nerve fibers, while the 
lesions in the cord are less pronounced, but in severe cases are those of myelitis set 
up by pressure. 


Symptoms. A variable length of time elapses before clin- 
ically recognizable symptoms make their appearance. <Accord- 
ing to Cadéac, this may be as long as one to two years after 
the onset of the disease. The first symptom observed is usu- 
ally evidence of pain owing to the stretching of the sensory 
fibres with every movement of the vertebral column. Animals 
sometimes cry out without any apparent cause, and still more 
when getting up, lying down, or making other movements. 
About the same time, but sometimes earler, and at other times 
later, motor disturbances are observed. These may for a com- 
paratively long time be due simply to pain or to muscular 
spasms caused by pain. The animal is easily fatigued, is un- 
willing to go up or down stairs and does so with difficulty, lies 
down cautiously and is very averse to moving the head or neck. 
During movement, the limbs are not flexed as much as normal, 
the gait is consequently more or less stiff, and in exceptional 
cases the animal may walk on its fore legs only. These symp- 
toms may persist for a variable length of time or they may 
completely disappear, the animal appearing perfectly healthy 
during the interval. 

There may, however, be more striking symptoms. The 
muscular contractions become exaggerated, and owing to the 
increased tension of the extensors and adductors, the limbs are 
held in the position of maximal extension and adduction (Fig. 
115), and passive movements are possible to a limited extent 
or not at all. As a result of the compression of the motor 
nerve roots, and even of the cord itself, the symptoms of paraly- 
sis become more pronounced until in almost every case there 
is paraparesis or paraplegia, the paralysis being either symmet- 
rically bilateral or appearing to be more severe on one side 
than on the other. The paralysis is most severe in the hind 
quarters, but in rare cases, it affects the fore quarters, but to 
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a less extent. Paralysis limited to the fore limbs is possible 
if the compression involves the brachial plexus only. The pa-' 
ralysis in most cases develops slowly, the first symptoms be- 
ing a certain weakness of the hind quarters. This increases 
with periods of improvement until there is complete sacral 
paralysis, in which case the hind legs are dragged along. On 
the other hand, the case may get worse so rapidly that the 
animal appears to become paralyzed suddenly, but in such 
cases, the atrophy of the muscles indicates the slow develop- 
ment of the disease. 

As the paralysis increases, the muscular tone decreases, 
and there is a rapidly progressive atrophy of the muscular 
tissue. If the paralysis is due to compression of the cord, the 
motor nerves remaining uninjured, there is no loss of muscu- 


Fig. 115. Maximal extension of the hind legs in ossifying spinal meningitis. (The 
specimen shown in Fig. 114 was obtained from this animal.) 


lar tone. In many eases there is a decrease in the suscepti- 
bility to electricity. ; 

The hyperalgesia which, at the commencement, is evidenced 
by subjective symptoms, for a time increases as the motor 
disturbances progress. Light contact with the hair or a tap 
on the skin, ete, may cause symptoms of severe pain, while 
in other cases animals, which are obviously restless owing to 
paresthesia, bite their limbs until they are sore. Passive move- 
ments of the spine or percussion of the spinous processes in 
some cases cause symptoms of pain, but the position of the 
pain cannot be localized. In the later stages, the hyperalgesia 
may be replaced by hyperesthesia or complete anesthesia over 
limited or large areas. 

At the onset of the disease all reflexes appear to be exag- 
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gerated. In many cases, muscular contractions may be caused 
by quite slight contact with the skin, scratching with the point 
of a needle, ete., and these may also involve the opposite side 
of the body. If the sole of the foot be scratched there is not 
simply a sudden flexion of the phalanges, but also an active ex- 
tension of the whole of the opposite limb. Among the tendon 
reflexes the patellar reflex is most frequently increased, but 
in a large number of cases, active and very rapid contractions 
of the particular muscles are caused by percussion of the tendo 
Achillis, of the extensor tendons in the lower third of the fore 
arm or in the metacarpal region, the tendon of the tibialis ant- 
icus, the flexor metatarsi, and the distal tendons of the anco- 
neus muscles. The priapismus which is sometimes observed 
affords further evidence of the increased reflex irritability, an 
erection being easily induced by rubbing the skin of the abdo- 
men, the prepuce or the urethral bulb. If the finger be intro- 
duced into the rectum, the sphincter is thrown into repeated 
contractions and, as in stimulation of the abdominal skin, there 
is an involuntary and full flow of urine. This symptom must 
not be attributed to paralysis of the bladder. 

In the later stages, reflexes disappear in those parts in 
which the motor and sensory nerves have lost their conduc- 
tivity, while in cases in which there is compression of the cord 
they persist actively. 

Incontinence of urine and involuntary discharge of feces are 
rarely seen in cases where the nerve roots of the bladder and 
rectum are involved, but somewhat more frequently if the cau- 
dal portion of the cord be compressed. Retention of both urine 
and feces is far more often seen. Finally the animal becomes 
emaciated. In many cases, there are bedsores which render 
the animal liable to a fatal septic infection, death is due to 
hypostatic congestion of the lungs, or to exhaustion. 


Diagnosis. A suspicion as to the existence of the disease 
is raised if a dog occasionally, when changing its position or 
sometimes without obvious cause, utters cries. The following 
symptoms are characteristic of the disease: circumscribed but 
asymmetrical hyperalgesia of the skin, muscular spasms of the 
same and other parts of the body caused by passive move- 
ment of parts of the spine, symptoms of pain, the exact seat 
of which cannot be localized, in the later stages, loss of sensa- 
tion in those parts which were previously hyperalgesic, paraly- 
sis of the muscles originally in a condition of spasms, ill de- 
fined areas that are in a condition of anesthesia, and, finally, 
symptoms indicative of pressure upon the cord. 

The disease is most likely to be confounded with compres- 
sion of the spinal cord, due to intervertebral enchondrosis, and 
as pointed out by Dexler a differential diagnosis is not always 
possible. The most important differential symptom is that in 
the last named disease the symptoms are localized up to the 
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time of death, and indicate compression of the cord from the 
outset. In the ossification of the membranes, there is a grad- 
ual extension of the disease, and at first only individual nerves 
are involved, but later symptoms of chronic meningitis make 
their appearance. Compression of the cord is indicated when 
the area of sensory and motor paralysis is sharply circum- 
scribed from the start, and the gait is consequently very un- 
steady; the paralysis in such cases is supranuclear. On the - 
other hand, primary ossifying degeneration of the dura is in- 
dicated under the following circumstances: the reflexes which 
at the outset are very active, become gradually weaker, the 
muscular spasms which rapidly increase in severity are fol- 
lowed by relaxation and atrophy of the muscles, the area that 
is devoid of sensation is ill defined, and the disease is obviously 
progressive in character. Taking these and other points into 
consideration, it is quite possible to exclude spinal pressure. 
Formerly, the disease was very frequently confounded with 
muscular rheumatism, but the distinction between the diseases 
is very striking in that in rheumatism there is no muscular atro- 
phy, the reflexes are not affected, and the sensibility of the 
skin is normal. The disease may be distinguished from tetanus 
by the absence of trismus and spasms of the muscles supplied 
by the facial nerve. In spinal meningitis there is an absence 
of obvious objective pain, and owing to the more rapid develop- 
ment of the disease, muscular contractions are not observed. 
The course of transverse or diffuse myelitis is much more rapid. 


Prognosis. When symptoms are already clinically recog- 
nizable, the condition becomes aggravated either gradually or 
suddenly until there is complete paralysis. In some eases, 
temporary improvements are seen. 


Treatment. The anatomical alterations that are the cause 
of the disease exclude the possibility of radical treatment. 
Treatment can only be directed towards alleviating the pain, 
and where possible delay, the appearance of fatal symptoms. 


Literature. Bonnet, Miinch. Jhb., 1880-81, 109.—Dexler, Ergebn. d. Path., 
1896, IIT, 2, Abt., 516 (Lit.); Die Kompressionsmyelitis des Hundes, 1896.—Kitt 
& Stoss, D. Z. f. Tm., 1883, IX, 142.—Petit, Bull., 1912, 425.—Petit & Marchand, ibid. 
433, 


3. Injuries to, and Concussion of, the Spinal Cord. Contusio 
et commotio medullae spinalis. 


Etiology. The spinal cord may be injured by the penetra- 
tion of pointed objects entering the vertebral canal through 
intervertebral spaces, an accident which is especially likely to 
happen in the cervical region. An accident that occurs far more 
often is the crushing of the cord through dislocation of the 
vertebra, owing to some violence, such as falling, being run 
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over, collisions, etc. In many such eases, there is some frac- 
ture of the bones, the cord being injured by dislocation of 
the pieces or by splinters. In horses, and especially in well- 
bred animals, fracture of vertebre occurs without any external 
violence, owing to severe muscular contraction, e. g., in jump- 
ing, kicking and galloping, or in attempts to get free after 
being cast. In many cases the resistance of the bones is de- 
creased. Jacoulet and Vivieu proved the existence of osteopo- 
rosis in two cases of fractured vertebrae, and in many cases of 
fracture of other bones. Decreased resistance of the bone tis- 
sue must be assumed to be the immediate cause of fracture in 
cases in which there is osteomalacia, or loosening of the inter- 
vertebral joints owing to enchondrosis of the intervertebral 
cartilages. According to the observations of Frohner, Platten, 
Nielsen, Pallain, and others, the injury causes only a splitting 
of the bone, the complete fracture developing after some time, 
generally some weeks. 

Vertebral fracture occurs most frequently in the horse, 
and more rarely in other species. Tapken records several 
eases in cattle. The cervical vertebre are most commonly in- 
volved, then the anterior lumbar bones, dorsal fracture being 
somewhat rarer. Powerful muscular contraction usually 
causes fracture of the lumbar or the most posterior dorsal ver- 
tebre. 

Dislocation and fracture of vertebrae cause hemorrhages 
between the membranes (intermeningeal hemorrhage), and in 
many cases, as observed by Schlesinger, hemorrhage into the 
tissue of the cord itself (hematomyelia). Similar hemorrhages 
may be caused by external violence bringing about no actual 
injury to the bone. 

In rare cases, traumatism causes lesions which are only 
detectable by microscopic examination. 


Pathogenesis. If the cord be crushed or subjected to pres- 
sure by extravasated blood, conductivity is destroyed both in 
the central and peripheral directions from the seat of the lesion. 
The conductivity may be destroyed completely, it may affect 
only one half of the cord, or a single column; nerve function 
will be abolished in the neighborhood of the lesion. The asso- 
ciated nerve roots are stimulated or destroyed by dislocation 
of the bones, and also by intermeningeal hemorrhage, which in 
some cases involves a large section of the cord. 


Symptoms. In cases of complete cross section of the cer- 
vieal portion of the cord anywhere between the medulla and 
the point of origin of the fifth and sixth pairs of cervical 
nerves, the animal dies in a few seconds, owing to the cessa- 
tion of respiration, because the respiratory center is cut off 
from the nuclei of the nerve, supplying the muscles of respira- 


tion. During the brief period elapsing between the section of 
Vol. 2—47 : 
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the cord and death, only the muscles of the head are moved. If 
the cord is not completely destroyed, the animal may remain 
alive for some hours, and exceptionally for several weeks, de- 
pending upon the extent of the injury. The symptoms presented 
are those of injury to the inferior segment of the cord and also 
in some cases bulbar symptoms (difficulty of swallowing, slow- 
ing of the pulse). The body temperature may be elevated 
(Schlesinger). 

Total destruction posterior to the cervical thickening of 
the cord (posterior to the origin of the phrenic nerve) causes 
paralysis and loss of sensation in the extremities, body and 
tail. During inspiration, the thorax is not expanded, the ribs 
are motionless, and the respiratory movements are limited to 
the diaphragm, and through this the abdominal wall and the 
hypochondriae region (diaphragmatic respiration). In the 
fore quarters, the reflexes are destroyed but they persist and 
are even exaggerated in the posterior parts of the body. In- 
voluntary passage of feces and urine, without incontinence, in 
other cases persistent retention of feces and urine, and some- 
times priapismus may be observed. The pupils are equally or 
unequally dilated, but they react to light. 

Injury to the dorsal portion of the cord leads to paralysis 
of the posterior half of the body. The reflexes are either nor- 
mal or exaggerated, and the same disturbances of function of 
the bladder and rectum are observed as in the previous case. 
In exceptional cases, the contusion is limited to the anterior 
portion of the dorsal cord, in which case there may be dia- 
phragmatic respiration. 

Injury to the anterior portion of the lumbar segment of 
the cord causes paralysis and anesthesia of the croup, hind legs 
and tail. If the injury be in the middle _ portion 
of this region the symptoms are the same except that 
there is no patellar reflex owing to injury to the nucleus of 
the femoral nerve; the reflexes of the paralyzed portions 
of the body posterior to this are normal or increased. 
The same abnormalities with regard to the passage of urine 
and feces are observed as before. Destruction of the pos- 
terior third of the lumbar portion of the cord is generally 
associated with injury to the sacral cord and results in sensory 
and motor paralysis of the area supplied by the sciatic nerve, 
the nerves of the croup and tail, and the nerves supplying the 
sphincters of the anus and bladder. The anus remains open 
and stimulation of the sphincter does not close it. The urine 
trickles away. 

At the moment of the injury, there are observed convulsive 
muscular spasms, which at first pass off very rapidly, but af- 
terwards the contractions persist for a somewhat longer time. 
These are obviously due to a stimulation of the central motor 
path immediately before it is divided. Muscular contractions 
are observed either continuously or at intervals in the neigh- 
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borhood of the injury owing to stimulation of the nerve roots, 
but in cases of extensive meningeal hemorrhage the contrac- 
tions are for the most part observed in various parts of the 
body and the limbs. 

In small animals, there is frequently demonstrable painful- 
ness of the spine, in the larger animals, however, this is not 
as a rule observed. In cases of extensive meningeal hemor- 
rhage, the areas showing increased sensibility vary in size be- 
cause the sensory nerve roots are stimulated by the extravasated 
blood and the stimulus is carried towards the center by the 
uninjured cord. In a proportion of cases, there is a circum- 
scribed swelling and crepitation, and very slight passive move- 
ment of the vertebre can be noticed. 

In the very rare cases of unilateral injury to the spinal 
eord, there is motor paralysis on the same side as the injury 
and sensory paralysis on the other. 


In many cases the symptoms differ from those described. In some the paraly- 
sis and in others the anesthesia is less pronounced, or the reflexes posterior to the 
seat of injury are obliterated. Balint’s investigations and the observations of 
Hutyra & Marek on horses killed by pithing showed that the reflexes disappear 
behind the seat of injury if the roots or cells of the nerves in question were in- 
jured. In one horse that had fractures of the first and second lumbar vertebre 
there was in addition to the symptoms due to the contusion great restlessness and 
difficulty of respiration, the cause being the simultaneous existence of an incar- 
cerated diaphragmatic hernia. 


Course. Even in those eases in which the injury does not 
cause the immediate death of the animal, death is the usual 
sequel. The larger animals die, as a rule, within one or two 
days, seldom more, but death is generally delayed somewhat 
in small animals, and results from bedsores, hypostatie con- 
gestion of the lungs or eystitis. Occasionally it happens that 
animals, and especially small ones, survive for a longer time, 
the symptoms persisting unaltered, or in cases where hemor- 
rhage is the only lesion, gradually abate. Symptoms may dis- 
appear rapidly. The possibility of recovery does not appear 
to be excluded in cases in which the injury causes only hemor- 
rhage or only slight lesions of the cord. Recovery may be only 
apparent, however, in these cases, in so far as the disturbances 
disappear, or manifest a decided improvement; but after a few 
or several weeks total paralysis appears rapidly or even sud- 
denly, owing to a displacement of the ends of the fracture, which 
have not yet united, or by compression of the cord if a large 
callus or a connective-tissue swelling has formed at the place 
of the fracture. 

In isolated cases the appearance of the paralysis is delayed, 
that is in cases in which the injury did not cause the ends of 
the bones to be displaced or where only a fissure of the bone was 
produced. A dislocation or a total fracture then takes place 
later on after comparatively slight mechanical effects. In 
these cases the animals may fail to show disturbances for weeks 
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after the trauma, or only slight paresis, but afterward they be- 
come entirely paralyzed. 


Diagnosis. As in most cases there is an obvious connec- 
tion between the symptoms of paralysis and some wound or 
injury, diagnosis usually resolves itself into determining 
whether the symptoms are due to some injury to the cord itself, 
or whether they are caused by hemorrhage. <A point that is 
of value in coming to a decision is that disturbances due to 
hemorrhage only tend to improve with time, and also hemor- 
rhage is indicated by a paralysis that is somewhat slow in de- 
velopment. 

Dogs are often said to have been run over, when careful 
inquiry elicits the fact that the animal’s movements were not 
quite perfect previously, and that there is either an ossifying 
inflammation of the dura, or there is some compression of the 
cord. In the differential diagnosis in horses the principal con- 
dition that is likely to be met with is paralytic hemoglobinemia. 
In this condition the paralyzed muscles are hard, the urine fre- 
quently contains blood pigment, and the sensibility of the skin 
is normal. In cases of pelvic fracture, there is no loss of sen- 
sibility of the skin, defecation and urination are not disturbed 
and there are symptoms indicating fracture of the bones. 


Treatment. Improvement is only to be expected when 
there is simply contusion of the cord, owing to tearing of the 
membranes or intermeningeal hemorrhage. If in the larger 
animals there is no improvement within a day or two, and if 
in the small animals there is an actual fracture or luxation of 
a vertebra, it is advisable to have the animal killed or sent to 
the butcher. If treatment be undertaken, the first essentials 
are perfect quiet and a soft bed. After some days, treatment 
may be commenced with systematic massage, followed by cau- 
tious movement, and, finally, electrical stimulation may be em- 
ployed. 


Literature. Arndt, Ergebn. d. Path. 1903, IX, 1, Abt., 427—Balint, 
M. Orv. Arch., 1903, 1—Dexler, Ergebn. d. Path., 1900, VII, 466 (Lit.)—Knud- 
sen, Maanedsskr., 1909, XXI, 33.—Nielsen, ibid., 1907, XIX, 1.—Pallain, Vet. 
Journ., 1905, 259.—Petit & Desoubry, Bull., 1905, 117.—Pilwat, Z. f. Vk., 1902, 
321.—Réder, 8. B., 1896, 137—Tapken, D. t. W., 1907, 489.—Speiser, M. t. W., 1910, 
858.— Vogt, B. t. W., 1911, 675.—Weygold, Monh., 1911, 289 (lit.). 


Spinal Hemorrhage. (Apoplexia Spinalis, Hematomyelia.) Hem- 
orrhages of the spinal cord are generally due to inflammatory condi- 
tions or to injury, and consequently do not come in for further consid- 
eration here. There are very few references to spontaneous hemor- 
rhage in the spinal cord in the domesticated animals; and they have no 
special clinical significance. Thomassen & Hamburger record a case 
in a horse in which there were small hemorrhages in the cervical and 
lumbar portions of the cord, and in which microscopical examination 
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showed dilatation of the neighboring capillaries. This particular horse 
showed symptoms of paralysis which had disappeared the next day; 
but three weeks later there was paralysis of the bladder, tail and nerves 
of the face. The cause of the disease was in all probability inflamma- 
tory. Dernbach observed intermeningeal hemorrhage in a case of pur- 
pura. A case that was diagnosed as hematomyelia on purely clinical 
grounds by Lellmann was, judging from the manner in which it showed 
itself, and from its course, nothing but a case of pressure on the spinal 
cord. 


4, Inflammation of the Spinal Cord. Myelitis spinalis. 


Under this term are usually included inflammatory con- 
ditions of the cord which may or may not be associated with 
softening, and which lead either to an infiltration with white 
corpuscles or to actual hemorrhage within the affected part of 
the cord. 


Myelitis spinalis in the clinical sense includes those inflammatory 
conditions which either are limited entirely to the substance of the spinal 
cord, or which, in the case of simultaneous or subsequent implication of 
the spinal membranes, give rise regularly or principally to the develop- 
ment of large or typically localized inflammatory foci, and therefore 
cause symptoms only, or at least most manifestly, on the part of the 
spinal cord. Neither etiologically nor anatomically is it possible for the 
clinician to differentiate sharply between meningomyelitis and myelitis 
spinalis, because the same infectious agents may in one e¢ase give rise to 
purely myelitic, and then again to meningomyelitic changes; in cases 
of meningomyelitis the meningitic or the myelitic tissue-changes may 
predominate ; in the clinical picture, however, the myelitic symptoms are 
usually most marked. An etiological and anatomical relation exists in 
so far between myelitis and encephalitis, as both affections frequently 
are combined in the form of encephalomyelitis. 


Occurrence. The disease occurs most frequently in the 
dog, less commonly in the horse, apart from the so-called in- 
fectious spinal paralysis, which is probably inflammatory in 
origin (see page 759). Marchand, Petit & Bredo have recorded 
a case of cervical myelitis in a cock. 


Etiology. Inflammation of the spinal cord is caused by 
viruses and bacterial toxins, and possibly also by other intox- 
ications. The viruses of influenza, distemper, and rabies, often 
eause inflammation of the spinal cord as has been frequently 
demonstrated in encephalitis. In very rare cases there de- 
velops simple tuberculous myelitis. It is remarkable that there 
is scarcely any tendency to purulent myelitis in the case of 
strangles. There are also other unknown causes. In a case 
recorded by Dexler, a dog, eight years old, had got loose one 
eold night a month and a half previously and was found the 
next morning half numb. The dog showed symptoms of mye- 
litis which were referred by Dexler to an infection of some 
sort. The same author observed a case of hemorrhagic inflam- 
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mation involving the spinal cord as well as the brain in a 
horse. Marek records two similar cases in dogs, and one in 
a horse. Myelitis of unknown origin has been recorded in the 
horse by Weber and Barrier, Liénaux and Hendricks, Le Calvé, 
Watson, and Savary. Hutyra & Marek have on one occasion 
observed inflammation of the dorsal portion of the cord in 
a horse used for the preparation of diphtheria serum. Ceni 
and Besta produced chronic diffuse myelitis in a dog by feed- 
ing it on maize contaminated with the aspergillus fumigatus. 
The paralysis-like weakness observed in fowls by Wilke, and 
described by him as anterior acute poliomyelitis was probably 
a disease of the bones resembling rickets. 

As already mentioned, inflammatory processes involving 
the membranes frequently extend to the neighboring parts of 
the cord. The same thing happens in epizootic cerebro-spinal 
meningitis. On the other hand, diseases of the vertebre and 
surrounding tissues rarely extend to the cord. 

Some authors state that myelitis may be caused by cold or 
over-exertion, but these can only be considered as predisposing 
causes. Excessive use of animals for sexual purposes plays 
no direct part in the production of the disease. 


Pathogenesis. The infectious agents, or the toxic sub- 
stances which produce inflammation, are introduced similarly 
as in encephalitis.. The same is true for the regional distribu- 
tion of the inflammation in the substance of the spinal cord. In 
cases of hematogenic infection, and also through the action of 
certain definite infectious substances, the diffuse injury of the 
tissue is responsible for diffuse degenerative changes in the sub- 
stance of the spinal cord, which may rapidly lead to death, even 
before the disseminated inflammatory foci appear, although 
these usually develop immediately. In cases in which the in- 
fectious material was introduced locally, the inflammatory foci 
which develop are isolated and larger. Accordingly as the 
vessel-walls are affected by the eause of the inflammation, there 
occurs a simple emigration of leucocytes (mostly lymphocytes 
and plasma cells), or hemorrhage of variable intensity takes 
place which may even precede the leucocytosis and be far more 
intense. As in encephalitis, softening, cysts and sclerotic foci 
may form in this affection. 

According to the variable extent of the toxic damage to 
the tissues, to the location and size of the inflammatory foci, the 
spinal functions are interfered with in a diffuse extension or 
only locally; the disturbances may consist in interruptions of 
conductivity in the spinal tracts, or in inhibition of the function 
of the spinal nerve-cells within the territory of the inflamma- 
tion. The loss of function may be preceded by a brief, and oc- 
easionally by a lasting condition of irritation of the nerve-cells, 
and in disseminated myelitis there may be only irritation of 
the nerve-roots. 
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Anatomical Changes. Macroscopic lesions are not always 
present. In cases of distemper-myelitis and in many other cases 
of disseminated myelitis there are no hemorrhages or very slight 


ones, and usually also 
no softening, conse- 
quently t he condition 
is often overlooked. In 
other cases, the in- 
flamed parts of the 
cord are obviously al- 
tered. In recent cases 
they are softer, and in 
older cases, firmer. 
They are very rarely 
thickened, but more 
frequently become 
thinner. After section 
the substance of the 
eord generally runs 
out; the difference in 
color between the gray 
and white substance is 


indistinct, or there Fig. 116. Myelitis disseminata in distemper of 
may be none. In acute dogs. Vascular and tissue infiltration at the base 


eases the softened cord of the ventral horn. a, central eanal. (Magnif. 
substance appears Se 
moist and glistening, reddish in color and may be beset with 
hemorrhagic points. In certain cases (Brown and Ophiils, 
Hutyra & Marek) the cord substance is converted into a grayish- 
red pulp-like mass in which there is discoverable a reddish- 
brown track composed of extravasted blood. This can also be 
seen in neighboring parts that are apparently altered to a slight 
extent only. Pus is found very occasionally only in the cord, 
and when present it is generally the result of a direct injury. 
In acute cases there are often sharply circumscribed areas of 
hyperemia in the membranes, and even inflammatory alterations. 
In chronic cases there may be thickening of the membranes. 
The disposition and extent of the lesions varies from case 
to case. The spinal cord may be involved through its entire 
thickness, or for a short distance only (myelitis transversa- 
lis), or it may be very extensively diseased, and in still other 
eases there may be large inflamed areas which do not involve 
the whole thickness of the cord. In such cases, the lesions are 
scattered through the tissue (myelitis disseminata). It is very 
exceptional to find a single inflammatory center (myelitis fo- 
ealis). <A differentiation of an inflammation limited only to the 
gray substance (poliomyelitis), from one affecting the white 
substance exclusively (leucomyelitis) is not practicable, because 
such a localization is not observed even in poliomyelitis anterior 
in man, which is considered as a paradigm. 


Sere 
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Errors of diagnosis are possible if a thorough examination of the cord is 
undertaken, and principally because, however carefully it may be taken out, it is 
scarcely possible to avoid cutting it and the cuts which pass unobserved cause a 
softening of the substance of the cord and this may be thought to be due to in- 
flammation. . 

Information as to the nature and extent of the lesions can only be obtained 
by histological examinations. In acute cases the blood vessels appear to be dilated 
and there is a cellular and in some cases a fibrinous exudate round about them. 
In many cases the hemorrhagic character of the inflammation is pronounced, the 
perivascular spaces being occupied by large groups of red corpuscles, or, as in the 
cases of diffuse hemorrhagic myelitis observed by Brown & Ophiuls and by Marek 
in the dog, masses of red cells are visible occupying large sections of the cord, 
the surrounding nerve tissue appearing necrotic. In the nerve cells are to be 
found all stages of chromatolysis, peripheral disposition of the nucleus, shrinking 
and disappearance of the cell processes, and even of the cells themselves. There 
may also ke varicose swelling of the axis-cylinder processes, degeneration and de- 
struction of the medullary sheaths. The diseased parts are rich in cells containing 
fat. At places where the nervous tissue is destroyed there may be a proliferation 


Fig. 117. Chromatolysis (Disintegration of Nissl’s corpuscles) of the cells of the 
anterior horn of the spinal cord in an inflammatory focus in myelitis of distemper 
(Stained with Thionin). 1. Perinuclear chromatolysis with uninjured Nissl’s cor- 
puscles at the periphery of the cell. 2. Chromatolysis advanced to the periphery 
of the cell, with uninjured Nissl’s corpuscles in the protoplasmic processes. 3. Far 
advanced chromatolysis with vacuolation. 4. Marginal position of the nucleus. 
5. Atrophy of the nucleus. 


of the neuroglia, but in chronic cases there may be a production of fibrous con- 
nective tissue and a thickening of the vessel walls. 

In cases in which the inflammation involves the whole thickness of the cord 
the centripetal paths (posterior columns, lateral cerebellar tracts, Gower’s tract, in- 
dividual fibers of the lateral tract) undergo degeneration towards the brain, and 
in the centrifugal paths (central motor paths, and, as shown by Dexler and 
Liénaux, Schultze’s tract in the basal portion of the posterior columns) the de- 
generation proceeds in the opposite direction. In cases in which the inferior cornua 
are diseased the inferior nerve roots and the motor fibers of the nerves involved 


also degenerate. 
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Symptoms. In cases of myelitis transversalis the nerve 
eells at the seat of the inflammation are killed and the tracts 
which pass through it on both sides of the cord are inter- 
rupted. Consequently, there is a peripheral paralysis in the 
part of the body involved and a central paralysis in parts 
lying posterior to it, associated with loss of sensation (par- 
aplegia, para-anesthesia). It is easily understood that the 
peripheral paralysis is only recognizable in cases in which the 
inflammation is somewhat extensive; not rarely only the cen- 
tral paralysis is observed. The anterior limit of the area that 
is devoid of sensation coincides with the anterior limit of the 
inflammation, but it appears to be displaced a little posterior- 
ly owing to the distribution of the sensory nerves, the displace- 
ment being greater the more posteriorly placed the inflamma- 
tory lesion is. The numbed area is generally separated from 
the normal tissues by a zone of varying width that is in a con- 
dition of hyperesthesia. 

The sensory and motor disturbances reach their maximum 
after some hours, days, or even weeks. At first, the only symp- 
‘tom is that the animals tire rapidly, they he down frequently 
and remain lying for long periods, and rise with difficulty. Very 
soon the gait becomes 
trailing (Fig. 118), the 
joints of the limbs give 
way and are _ placed 
sometimes in positions 
of abduction and some- 
times in positions of ad- 
duction. The body is 
not brought forward 
sufficiently and sways 
about. After a time 
there is complete pa- 
ralysis. When this has 
occurred, the animal can 
no longer get up or 
move his hmbs. Small 
animals drag the hind 
quarters along on the 


1 o Fig. 118. Unequal relaxed paralysis of the post- 
extended hind legs (fig. erior part of the body in myelitis transversalis 


119), provided the seat localizea in the first portion of the lumbar spinal 
of the inflammation be cord, 


posterior to the cervical 
thickening of the cord. When the myelitis transversalis sits 
velops rapidly, the muscles of the paralyzed parts of the body 
are relaxed, but if the course of the inflammation be slower, 
there is a certain amount of muscular rigidity in those parts of 
the body that are posterior to the seat of disease. 

The tendon and skin reflexes in those parts of the body 
that are involved in the supra-nuclear paralysis are, as a rule, 
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exaggerated. But if the myelitis be more extensive, the re- 
flexes at the anterior limit of the paralyzed area are either 
reduced or completely absent. The muscles in this area re- 
spond to a sudden blow with a slow and sluggish contraction 
(mechanical reaction of degeneration), which is frequently ab- 
sent if the blow be repeated a number of times, but after a 
pause reappears. 

In cases where the spinal cord exclusively is involved, 
there is no pain. In exceptional cases, the insensitive area is 
margined by a hyperesthetic zone, this is due to secondary 
spinal meningitis. 

As a rule, there is no ataxia. One can only conclude from 
the severe disturbances 
of locomotion, which 
are not proportional to 
the paresis, and which 
increase with the loss of 
the power of vision, 
that there is simulta- 
neous ataxia, provided 
that there is no great 
loss of muscular power. 

If the disease in- 
volves the sacral por- 
tion of the cord, the 
urine trickles away, and 
there is involuntary def- 
ecation, but if the dis- 
ease affects higher por- 
tions of the cord, reten- 
tion of urine and feces 
is observed, copious dis- 

7 charges of urine taking 
“3 a3) — place at times. 
Pig. 119. Spinal meningitis with complete paraly- : pause ee 
sis of the ied quarters. disturbances the simple 
muscular atrophy which 
is caused by persistent supranueclear paralysis, must be men- 
tioned. Towards the end of the first week there may be mus- 
cular atrophy associated with degeneration reaction in the area 
involved in the nuclear paralysis, provided the inflammatory 
changes are extensive (Hutyra & Marek). In some cases there 
is edema, and now and then, localized sweating is observed. 

The symptoms of inflammation of the various portions of 
the spinal cord agree in the main with the symptoms produced 
by contusion of the same portions (see page 745). If the in- 
flammation extends to the medulla and if the connection between 
the brain and the respiratory center is not completely inter- 
rupted, serious symptoms may make their appearance, such 
as difficulty in swallowing, irregularity of the heart, which is 
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sometimes accelerated,-and sometimes slowed, irregular resp1- 
ration, etc., and finally, death may oceur suddenly owing to 
paralysis of the respiratory center. 


Diffuse myelitis generally involves a circumscribed portion 
of the cord and extends rapidly either upwards or downwards 
(Myelitis ascendens, M. descendens). In occasional cases, the 
area originally involved is large. In the majority of cases it 
commences in the more posterior parts of the cord, and within a 
short time paralysis and loss of sensation of the tail, the croup, 
and the hind legs occur, associated with incontinence of urine, 
involuntary defecation and relaxation of the sphincter of the 
anus. The anterior limit of the affected area soon moves in the 
forward direction and reaches the abdominal wall, and from 
there extends to the thoracic wall, respiration being carried 
on solely by active contraction of the diaphragm. Shortly after 
this there is paralysis of the muscles of the fore limbs, and 
the animals le on the ground helpless but perfectly conscious. 
Death occurs shortly after, owing to the diaphragm becoming 
involved. The groups of muscles which le immediately in 
front of the progressing part of paralysis show, as a rule, fibril- 
lar twitchings and even slight clonic and tonic spasms before 
they become paralyzed. The animal suffers from hiccoughs 
before paralysis of the diaphragm occurs. The paralyzed mus- 
cles are in a condition of complete relaxation, and offer no 
passive resistance. The reflexes are completely destroyed in 
the paralyzed area, but percussion of the paralyzed muscles 
produces slow contractions right up to the time of death (me- 
chanical degeneration reaction). 

If the process starts higher up and spreads further for- 
wards or backwards, symptoms of supranuclear paralysis are 
observed from the outset in the latter case in the parts of 
the body posterior to the seat of the inflammation, this grad- 
ually passes into a nuclear paralysis with obliteration of the 
reflexes and paralysis of the sphincters. If the process extends 
forwards, the original paralysis remains supra-nuclear, but 
towards the head the nuclear paralysis involves an ever in- 
creasing area. 

In myelitis disseminata inflammatory foci occur in both 
the white and gray matter of the cord, the distribution and 
extent of which are variable, and in consequence the symptoms 
vary from case to case. The variability of the clinical picture 
may be increased still further by encephalitis which is hkewise 
disseminated in certain cases. According to the location, the 
size and the number of the inflammatory foci, and accordingly 
as a diffuse or a circumscribed toxi-infectious injury of the 
nervous substance exists, the disseminated myelitis may be 
similar to the clinical picture of myelitis occurring after trans- 
verse section, to ascending or descending diffuse myelitis, or it 
may manifest itself merely in an interruption of the conduc- 
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tivity of certain spinal tracts, in cireumscribed motor or sensory 
paralysis; under certain conditions the symptoms may be those 
of irritation in individual spinal nerves. Lichtenstern & Mess- 
ner saw ascending paralysis in a heifer, which finally involved 
the entire body with the exception of the head. Similar symp- 
toms are seen in the paralysis of guinea-pigs. In cases in 
which the ascending paralysis develops rapidly and is due to 
a diffuse toxi-infectious injury to the substance of the cord, 
coarse changes in the tissue may be absent after death; in such 
cases human physicians designate the disease as ascending 
(Landry’s) spinal paralysis. (A similar symptom-complex is 
observed in some eases of polyneuritis.) 

In the majority of cases of myelitis disseminata due to 
distemper, there are more or less rhythmic contractions which 
generally involve the muscles of the extremities, but more 
rarely may affect the muscles of the neck or the abdominal 
muscles exclusively. The muscles of the chest and the mus- 
cles: supplied by the radial and cciatic nerves chiefly are in- 
volved. In the majority of cases there is a nuclear paralysis, 
and sometimes also a supranuclear paraplegia of certain 
groups of muscles of the extremities and of the sphincters. 
Charitat observed persistent gnawing of the end of the tail 
(automutilatio) in a dog that was fully conscious. 


In a case of disseminated myelitis in a horse Weber and Barrier observed 
a gradually progressive paresis of the extremities and a consequent rapid tiring 
of the patient. Three months later the disturbance was more striking. During 
motion both the fore and hind feet were lifted jerkily, abducted and advanced with 
excessive flexion, adducted and set down clumsily. This was followed by marked 
flexion of all the joints under the body weight, the animal stumbled frequently 
and staggered to such an extent that it was likely to fall at any moment. Blind- 
folding the eyes exaggerated the motor disturbances to a marked extent, showing 
that ataxia was also present. That the motor disturbances were not due exclu- 
sively to ataxia was shown by the fact that there was also paresis, the horse 
being unable to hold back a cart when going downhill. The muscles on the an- 
terior surface of the upper arm and the superficial croup muscles were rigid, but the 
extensors of the elbow and the posterior muscles of the croup were relaxed. After 
having been under observation for nine months the animal was killed. In the 
right half of the spinal cord, immediately in front of the seventh nerve there was 
an inflamed area about 11% em. in length involving the outer third of the posterior 
column, the lateral column, and the greater part of the gray matter. In the left 
half of the cord in the lumbar region there were three similar centers situated close 
together and involving the greater part of the lateral column and the superior horn. ~ 

In a case recorded by Dexler the disease commenced with paresis of the off 
hind leg and of the corresponding fore leg, partial facial paralysis, and sharply 
defined hyperidrosis of the same side. Two days later there was paresis of the 
other legs. The muscles of the off fore leg were rigid and those of the hind re- 
laxed. Numerous centers of inflammation were found scattered irregularly in 
the white and gray matter in the cervical and dorsal portions of the cord. 

In a case in a horse recorded by Hendricks and Liénaux there was stagger- 
ing gait, jerky lifting of the foot as it was brought forwards, dragging of the 
wall of the off fore foot along the ground, loss of sensation of certain parts of 
the fore and hind legs. Blindfolding did not aggravate the disturbances. In the 
cervical region, about opposite the seventh vertebra, there was a sclerotic area with 
ascending degeneration of the posterior column. In the dorsal portion of the cord 
about opposite the first vertebra some small irregular foci were also found. 

In a colt, 8 months old, with a glious focus in the white substance behind the 6th 
cervical segment, with perivascular gliosis in the entire transverse section of the cord, 
and disseminated extravasations of blood throughout the cervical cord, Liénaux & 
Huynen observed hypertrophy of the muscles, which commenced immediately after 
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birth and increased rapidly; it was general, but more particularly striking in the 
muscles of the shoulder-girdle, back, croup and gluteal region. The animal took short, 
rapid mincing steps with the fore-feet, violent muscular trembling occurred even after 
brief attempts at motion, this was followed by cautious lying down, and the muscles 
became calmed in 5-10 minutes. The extensors of the anterior extremities evinced an 
increased resistance; in the region of the anterior extremities and of the caudal third of 
the neck, the sensibility of the skin was increased. The muscular hypertrophy was 


probably due to an increased function of the muscles under the influence of persisting 
pain. . 

In a case of cervical poliomyelitis in a cock Marchand, Petit and Bredo observed 
paresis and hyperesthesia of the wing, and lateral flexion of the neck during repose so 


that the beak was directed backwards. During feeding there was no abnormality of 
the position of the head. 

The acute form of Lamziekte or Stijfziekte of young cattle, which is frequent in 
South Africa, is manifested by loss of consciousness, similar to deep narcosis, by 
diarrhea with tenesmus; in the chronic form there is paralysis commencing with stiff- 
ness of the posterior extremities and progressing gradually forward. It is uncertain 
whether this disease, the etiology of which has not been determined, has anything to do 
with myelitis or with nerve affection. Robertson believes that it is caused by a short, 
Gram-positive, polymorphic bacillus (Vol. 1). 

The same may be said of paralysis of ostriches in South Africa, which Robertson 
attributes to the toxin action of a special bacillus, which is not Gram-positive and 
which increases in some locality of the body, similarly to the tetanus bacillus; he con- 
siders the affection to be based upon a spinal disease. Young animals are affected 
preferably; in a very short time they become unable to rest on their toes, and squat 
upon the posterior surface of the metatarsus, in which position they can move several 
steps. After only a few days the feet are entirely paralyzed, and the animals may 
remain alive for several months. For prophylaxis it has been recommended to place 
the infected herds into new territories. 


Course. The duration of the disease is influenced prin- 
cipally by the seat of the inflammation and the rapidity with 
which it spreads. Both transverse and diffuse myelitis run a 
short course especially in the larger animals, death taking 
place within a few days or in very rare cases a little longer. 
In the case of disseminated myelitis on the other hand, if there 
is no extensive paralysis the disease may last for a month and 
even longer. In such cases the disturbances become more se- 
vere slowly and spasmodically, and sometimes come to a halt, 
a condition of chronic myelitis having been produced in the 
meantime. Provided no febrile complications occur, there is 
no rise of temperature, even in the acute cases. Death is 
caused directly by general sepsis, cystitis or enteritis, and in 
many cases by cessation of respiration. 

Recovery in the clinical sense of the term is exceptional, 
as for example in cases of distemper, in which the inflammation 
is not very extensive. Not rarely some improvement is ob- 
served, but generally a sudden exacerbation occurs after some 
time. 


Diagnosis. A diagnosis may be based upon the presence 
of the symptoms above described, which have no obvious cause 
or no association with the diseases mentioned in the paragraph 
relating to the etiology, upon the rapid progress of the condi- 
tion, and the absence of objective symptoms of pain in the ver- 
tebral column and the skin.—The differential diagnosis of acute 
myelitis and ossifying myelitis has already been dealt with 
(see pages 738 and 743).—In cases of traumatism of the spinal 
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cord, there is in most cases some evidence of the mechanical 
interference. Symptoms appear suddenly, and there is often 
evidence of pain in a circumscribed portion of the spine, dis- 
tortion and crepitation—Compression of the cord is usually 
characterized by a slowly progressive paralysis associated with 
active contraction of the muscles; sensation persists for a 
longer time, and is not destroyed in the majority of cases even 
in the later stages.. There may be pain and distortion of the 
spine in the late stages. There is great difficulty in ex- 
cluding cases of compression of the cord in which the symptoms 
of paralysis are actually or apparently produced suddenly, or 
in which there is neither pain nor distortion. Recognizable cir- 
cumscribed atrophy of the muscles, the repeated appearance of 
these or similar symptoms, stiffness of the paralyzed muscles, 
and a disappearance of the paralysis in the later stages contra- 
indicate inflammation of the spinal cord. In the dog, compres- 
sion of the cord is the most commonly observed disease of that 
structure. The differential diagnosis of rabies has been con- 
sidered elsewhere. Diseases of a general nature associated 
with pronounced muscular weakness are still often confounded 
with myelitis. There is a special tendency for the hind quarters 
to appear weak in certain diseases of the intestine or peritoneum 
that are associated with pain in the smaller animals and these 
symptoms are often said to be due to disease of the spinal 
cord without further investigation. In these cases, disease of 
the cord can generally be excluded if the sensibility of the skin 
and the reflexes are investigated, defecation and micturition are 
carefully observed, and a thorough examination of the other 
organs is made. 


Treatment. Bedsores are avoided by the provision of a 
soft bed and the frequent turning of the animal. Frequent 
grooming prevents the development of dermatitis. If there 
is retention of the urine and feces, the bladder may be evacu- 
ated by pressure with the flat of the hand, or by the use of the 
catheter, and the feces may be removed manually. 

Internally, potassium iodide in doses of ten to twenty and 
1 to 2 gm. igs administered in most cases, but no special results 
follow its use. If muscular atrophy should threaten or be ac- 
tually present, attempts should be made to check it by passive 
movements of the paralyzed limbs and massage. This treat- 
ment promises best in cases of supranuclear paralysis. It is 
absolutely useless to administer nerve stimulants such as strych- 
nine (0.05 to 0.10 gm. or 0.001 to 0.003 gm.), veratrin (0.05 to 
0.20 gm. or 0.01 to 0.02 gm.) subcutaneously, arsenic (liquor 
arsenicalis:10 to 15 gm. or 2 to 5 drops daily per os). Many 
authors have recorded rapid improvements following the sub- 
cutaneous injection of eserine, pilocarpine or arecoline in dogs. 
It is possible that in such cases the pressure on the spinal cord 
is due to degeneration of the intervertebral discs, a condition 
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which frequently improves rapidly without any treatment what- 
ever. In the small animals, electricity may be employed, a large 
electrode being placed on each side of the spine, and a strong 
galvanic current passed for thirty minutes. The paralyzed 
muscles may be stimulated by faradization, or if their sensi- 
bility to this be lost, a galvanic current may be used. But no 
more is to be expected from electricity than from other meth- 
of stimulating the muscular, nervous and circulatory sys- 
ems. 

_In cases in which any of the above treatments are without 
avail, animals that are fit for food should be sent to the butcher 
as soon as practicable. 
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5. Enzootic Spinal Paralysis of the Horse. Paraplegia en- 
zootica equorum. 


This is, as a rule, an acute general infectious disease char- 
acterized by multiple capillary hemorrhages in the various or- 
gans and especially in the spinal cord. There is frequently a 
gelatinous infiltration around the bladder and the genital or- 
gans. It is caused by a specific streptococcus and its special 
clinical feature is paralysis of the loins. 


Historical. The disease was first observed and accurately described 
by Comény in France in 1888. Further additions were made to the 
literature upon the subject by Mulatte (1897), Grange and Mégnin 
(1897), Blin and Lambert (1897), and Sorriau (1905). In Germany, 
it appears to have been recognized as a specific disease by Schmidt 
(1885), and by Albrecht (1896). A contagious lumbar paralysis of the 
horse in India (Kumri) was described by Burke (1897). The etiol- 
ogy of the disease was investigated by Schlegel (1906), Zwick (1907), 
and recently by Perucci (1910). The disease was connected with para- 
lytic hemoglobinemia by Schlegel, as indeed it had already been by 
earlier authors. 


Occurrence. The disease appears to have a very localized 
distribution and occurs only in certain stables. In these sta- 
bles, there may be an alternation of contagious cases with cases 
that appear to be more sporadic in nature. 


Repeated outbreaks have been observed in Germany by Schlegel, for instance 
in Prussia, Saxony, Baden, Wiirtemburg, and Hesse. 
In France it has been observed as an epizootic among army horses. 
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According to Dahlstrom a contagious lumbar paralysis has been known in Den- 
mark and Sweden for more than 50 years, which is probably the same disease. 

Christianssen and Rasmussen observed weakness of the hind quarters in foals 
from 1 to 2 years old which lasted for months and even 1 to 2 years. 

In Austria a similar disease has been observed among the army horses in 
the neighborhood of Vienna. This was considered by Szerdahelyi to be due to 
alkaloid poisoning. 

Small outbreaks have been recorded in Italy by Perucci in Bologna. 


Etiology. A streptococcus which is noneapsulated has 
been described as the cause of the disease by Schlegel, Zwick 
and Perucci; and Schlegel has named it streptococcus melano- 
genes. The organism can be found in the blood, parenchyma- 
tous organs, bone marrow, spinal cord, the gelatinous infiltra- 
tion around the bladder and genital organs and in the urine. 
In the circulating blood it occurs either as mono- or diplo- 
cocci, or in short cheins, but as a general rule the chains are 
longer. These long chains are prominent in the acute cases. 


Staining. The streptococcus stains easily and well with the basic 
anilin dyes, and according to Zwick and Perucci, is Gram-positive; but 
according to Schlegel, it is Gram-negative. 

Cultivation. The organism is an aerobe and the optimum temper- 
ature for growth is that of the body. The best growths are obtained 
on media containing defibrinated rabbit or horse blood. In broth eol- 
onies develop in large numbers in 24 hours. These settle to the bottom 
or on to the sides of the vessel, the liquid remaining clear. Perucci 
observed a rapid decrease in the profuseness of growth in simple broth eul- 
tures and also on other media containing no blood.. In broth eontain- 
ing blood, growth is abundant, and the colonies which fall to the bot- 
tom appear brownish-gray in color, owing to decomposition of the blood- 
pigment. In agar growth takes place along the needle track in the 
form of a fine grayish-white thread with down-like outgrowths. On 
blood-agar the organism produces pale grayish-white colonies surround- 
ed by a deep brown zone, resulting from the decomposition of the blood 
by the streptococci. Nieter found the last-mentioned characteristic, 
common to many other streptococci. 

Pathogenicity. The organism isolated by Schlegel causes a gen- 
eral infection in the small experimental animals, characterized by pa- 
ralysis of the hind quarters, and other lesions similar to those seen in a 
natural case in the horse. Perucci, however, was able to infect rabbits 
only by intravenous, intraperitoneal, and subcutaneous inoculation with 
blood or culture, the inoculation setting up a general disease, associated 
with degeneration of the parenchymatous organs. In the horse, Schle- 
gel observed only a temporary weakness of the hind quarters after the 
intravenous introduction of large quantities of culture. Zwick produced 
the typical disease by repeated injections, and Perucci succeeded with 
a single intravenous inoculation of 10 ce. of broth culture. The admin- 
istration of cultures by the mouth caused only a transitory paresis in 
a horse (Zwick), while intraperitoneal inoculation caused a slowly pro- 
gressive lumbar weakness without hemoglobinuria, a sero-purulent peri- 
tonitis, and lesions similar to those seen in a natural case (Schlegel). 


The etiological relation of streptococci, in enzootic spinal meningitis has not 
been established fully by experiments. Investigations are required in regard to the 
question whether the streptococci are not microorganisms which have invaded the 
cord secondarily from the intestines, or from other body cavities which communicate 
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with the outer world, as has been suggested by Eber; also whether the actual virus 
may not be a filtrable virus. Finally, the question concerning the relations existing 
between enzootic spinal meningitis and enzootic meningo-encephalomyelitis can be 
answered definitely only after the etiology of both diseases has been settled. Such 
relations do not seem to exist, judging from experiences obtained so far. 


So far the natural infection is not known. Schlegel sup- 
poses that the streptococci maintain a saprophytic existence in 
the intestine of otherwise healthy horses, and under certain 
favorable circumstances, such as feeding on maize, bran, beets 
or potatoes, after overexertion, faulty attention, or the presence 
of parasites, assume pathogenic properties. The diseased 
horses can infect others, because the streptococci which have 
become pathogenic are passed out with the feces and urine, 
and should these come into contact with food or water 
or be introduced into healthy horses in any other way, infection 
results. By feeding a horse, a donkey and a male goat on some 
suspected hay Zwick succeeded in causing the typical dis- 
ease, although under natural circumstances the disease ap- 
pears to be confined to the horse. Comény and Sorriau are in- 
clined to think that infection takes place by way of the urethra 
and the urinary tract. On the other hand, Kull and Duvinage 
observed the disease in connection with an infectious catarrh of 
the upper air passages. 


Pathogenesis. From the experiments that have been made 
up to the present the only conclusions that can be drawn are 
that the streptococcus causes a general infection, associated 
with hemorrhages and parenchymatous degeneration of various 
organs. No proof has been furnished as to the inflammatory 
nature of the lesions in the bone marrow and the central ner- 
vous system. Similar extravasations occur in any case in which 
there is dissolution of the blood. An explanation is necessary 
as to what extent the symptoms of paralysis are due to the 
hemorrhages in the spinal cord on the one hand, or to the lesions 
in the long bones and the resulting pain on the other, or whether 
they may be caused by the septicemic infection. 


Anatomical Changes. The peritoneum shows _ petechial 
hemorrhages. The mesenteric glands are markedly swollen 
and infiltrated with blood-stained serum. ‘The spleen is normal 
or it may be enlarged three or four times. The liver and kid- 
neys are enlarged and show parenchymatous degeneration and 
hemorrhages. The bladder often contains urine stained with 
blood, the mucous membrane is beset with hemorrhages and 
the wall somewhat thickened. In a number of cases the con- 
nective tissue around the bladder and genital organs is gelati- 
nous and there may be edematous swelling of the lips of the 
vulva or of the sheath, and sometimes of the skin of the peri- 
neum. The mucous membrane of the vagina is in such cases 


studded with small hemorrhages. The marrow of the long and 
Vol. 2—48 
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flat bones is stained brown or brownish-red, either diffusely or 
in patches, owing to hemorrhages, the appearance resembling 
{hat seen in infectious anemia (see Vol. I). There is a blood- 
stained fluid in the epidural and subdural spaces, the arachnoid 
and the pia mater are swollen and gelatinous, and the latter 
appears to be beset with small hemorrhages. In the spinal cord 
there are numerous minute hemorrhages and reddish-yellow 
softened centers, especially around the central canal, which will 
probably be only recognized by microscopic examination. There 
is no cellular infiltration (Perucci). In some cases there are no 
macroscopic lesions. 


Symptoms. Clinically the disease, according to Schlegel, 
passes through an occult and an open stage, while Perucei dis- 
tinguishes between a peracute, an acute and a subacute form. 
The subacute form described by Perucci corresponds with the 
occult stage of Schlegel. 

In the occult stage there is emaciation, weakness, languor 
and loss of power in the hind quarters, the gait being uncertain 
in consequence. Stumbling, paddling with the hind feet, cramp- 
like contractions of the muscles of the loins, croup and abdomen 
are observed frequently. In some outbreaks there is slight 
edema of the sheath and vulva, in which case there is often a 
sediment in the urine. 

The open stage commences with collapse of the patient dur- 
ing work or movement, or in some cases while the animal is at 
rest (peracute form). In many cases the lumbar paralysis de- 
velops in stages and is complete within some hours or two or 
three days (acute form). The animal is only able to get up with 
help or not at all. In cases in which the paralysis is not yet 
complete the animals paddle with the hind feet, keep getting 
up and lying down again, and groan. The appetite is not dis- 
turbed and, according to Perucci, there is no elevation of tem- 
perature. By this time bile-staining of the conjunctiva is 
usually recognizable and shortly after a rise of temperature 
(41° to 42° C.) and a notable acceleration of the pulse. There 
is strangury and the urine often appears red in color and con- 
tains albumen, red blood corpuscles and bile pigments. There 
are no obvious sensory disturbances and there is no paralysis of 
the sphincters; the only authors to record these symptoms be- 
ing Duvinage and Perucci. In the later stages of the disease 
there is marked emaciation. 

In certain outbreaks, inflammatory lesions of the external 
genital organs have been observed. The penis hangs out of 
the sheath which is swollen and edematous, its outer surface 
being beset with minute hemorrhages; the lips of the vulva gape 
and the mucous membrane of the vagina is intensely red in 
color. Sometimes the edema extends to the perineal region. 
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_ Course. This differs in different outbreaks. The dura- 
tion of the disease may vary from one or more days to a week 
im some cases, and in others from several weeks to three months, 
SO that an acute, a subacute and a chronic course may be dis- 
tinguished. According to Schlegel the disease is fatal in the 
majority of cases (70 to 100 per cent), but other authors have 
recorded recovery in 50 per cent of cases, especially in the oc- 
eult stage of the disease. Convalescence is slow. 


Diagnosis. A diagnosis may be based upon the symptoms 
of paralysis unassociated with any special sensory disturbance, 
the maintenance of the appetite for some time, the absence of 
hemoglobinuria, the rigidity of the muscles of the quarters, in 
many cases the edema of the genital organs, and on the infec- 
tious nature of the disease in many outbreaks. In sporadic 
cases, and especially during the occult stage of the disease, con- 
fusion is possible with other diseases. Whether, as believed by 
Perucci, a diagnosis may be based with certainty in such cases 
upon the cultural demonstration of the causal organism in the 
blood is a matter for further investigation. The conditions 
that are likely to be confounded with the disease are infectious 
anemia, paralytic hemoglobinemia, piroplasmosis (see Vol. I), 
and, in the postmortem room, sclerostomiasis (see page 527). 
Septicemic conditions and certain intoxications must also be 
excluded. 


Treatment. This is useless in cases that develop rapidly. 
In less acute cases the treatment advised for paralytic hemoglo- 
binemia (see Vol. 1) may be applied. Symptomatic treatment 
and the administration of disinfectants must also be considered. 
In a ease of the authors, atoxyl produced no satisfactory re- 
sults (see page 531). 

As prophylactic measures Schlegel advises that a diet con- 
taining large proportions of maize, bran, molasses, roots or 
potatoes should be avoided, and that the stables should be kept 
clean and well ventilated. Healthy horses should be separated 
from the diseased, and intestinal disinfectants should be ad- 
ministered. A change of diet appears to be indicated. 

According to Perucci the injection of anti-streptococcic 
serum is useful in outbreaks inasmuch as the animals acquire 
an increased resistance. 
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Schmidt, A. f. Tk., 1885, 407—Sorriau, J. Vét., 1905, 271.—Zwick, Z. f. Infkr., 
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Tabes Dorsalis. Although this disease occurs frequently in man 
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in connection with diseases of the spinal cord, it so happens that tabes 
dorsalis or an analogous disease does not occur in animals. Tabes dor- 
salis (progressive locomotor ataxia of Duchenne) is a quite definite 
chronic disease of the central nervous system, the most striking feature 
of which is a degeneration of the posterior columns of the cord, involv- 
ing the posterior nerve roots, and also to a greater or less degree the 
other centripetal paths. There is also degeneration of certain groups 
of fibers in the brain. The disease is systemic and tends to involve 
constantly certain groups of fibers. 

In veterinary practice, cases have been and are still reported which 
are said to prove the occurrence of tabes dorsalis in the lower animals. - 
For a long time trotting disease (Traberkrankheit) of the sheep, and 
the nervous stage of dourine were thought to correspond with tabes in 
man, until histological examinations finally showed that there is no con- 
nection between them. Frdhner claims to have seen cases in the dog 
exactly simulating tabes, Liénaux and Hendricks record a case in a 
horse that closely resembled tabes both clinically and histologically ; and 
Hendricks records a case of locomotor ataxia in a dog. Hamburger 
found degeneration of the posterior columns in a dog, but the case was 
not observed clinically. 

These and similar cases do not prove in the least the existence of 
tabes or a disease like it in animals. The cases that were observed, 
only clinically furnish no proof because the diagnosis was based simply 
on the symptoms of sensory disturbance, and sufficient consideration 
was not given to the fact that similar disturbances may be caused by 
other lesions of the motor paths, as components of the co-ordinating 
system (see page 632). Besides the condition of the reflexes is not men- 
tioned, and in cases where such examination was made (Hendricks) 
they were found to be exaggerated. No histological evidence of the oc- 
currence of the disease in animals has been adduced. The degeneration 
of the posterior columns observed in sheep by Anacker in cases of 
trotting disease have not been found by investigators working with 
accurate methods. The case of Liénaux and Hendricks, already men- 
tioned, merely shows that in this particular case there was disseminat- 
ed myelitis, which happened to produce a lesion in the cervical portion 
of the posterior columns with consequent degeneration upwards. It is 
merely a case of localized disease of the cord associated with the not un- 
usual ascending degeneration. _Hamburger’s case in the dog was similar 
in nature. Hutyra & Marek have found pronounced degeneration of 
the posterior columns in cases of disseminated myelitis in distemper; 
but there was not the slightest resemblance to tabes. 


6. Compression of the Spinal Cord. Compressio medullae 
spinalis. 


Compression of the cord is caused by a variety of diseases 
in which there is a reduction in the lumen of the vertebral canal. 


Etiology. The primary disease may involve either the tis- 
sues immediately surrounding the vertebral column, the verte- 
bral column itz2!f, the vertebral canal, the membranes of the 
cord, or the cord. The following diseased conditions may cause 
compression of the cord. 
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Degeneration of the Intervertebral Discs (Enchondrosis 
intervertebralis). This occurs almost exclusively in the dog and 
was first described accurately, clinically and histologically by 
Dexler. Recently two cases have been observed in the pig by 
Marek. Nothing definite can be said as to the cause. The fre- 
quency of the occurrence of the disease increases with age. 
The occurrence of the degeneration in those parts of the spine 
that are the most mobile appears to suggest that it may in some 
eases be caused by excessive curving, strain, ete., of the spine, 
and especially in breeds of dogs in which the spinal column is 
too long in comparison with the length of the animal’s legs. 
This was shown by Jakob regarding the striking disproportion- 
ate length of the body and the limbs in the ease of dachshunds. 
The prejudicial effect of this body-formation is increased by the 
weakness of the joints of the limbs. A few observations have 
shown that the joints that are affected most commonly are the 
tenth and thirteenth dorsal, the first and fourth lumbar, and 
somewhat more rarely the second and fourth cervical. It is 
very rarely that other joints are 
affected. According to Dexler the 
cervical vertebre are involved as 
frequently as the dorsal and lumbar 
joints, and Cadéac believes that the 
disease occurs principally in the 
cervical vertebrae. It is rare that a 
single joint is affected. In cases in 
which the posterior dorsal vertebrae 
are involved the lumbar bones are 
also affected, and, similarly, disease 
in the cervical vertebre is associ- 
ated with disease in the dorsal bones, 
The disease is not, as a rule, co-ex- 
tensive in all the joints. 


Dexler’s histological investigations have 
shown that the disease begins with the for- 
mation of a cellular tissue richly supplied 
with vessels in the periosteum of the verte- 
bra and the intervertebral discs, the tissue in 
the latter case containing islands of hyaline 
cartilage. Later the number of vessels de- AE ’ 
creases, the connective tissue shrinks, and the (s , es 
islands of cartilage increase in size and final Fig. 120, Projection of the inter- 


] ified. , : : 
moe Aldfed vertebral discs into the spinal 


canal owing to enchondrosis inter- 
At the postmortem there are _ yertebralis. (a) Between the sec- 


found, both in the vertebral canal Ee Se (b) 
and also on the outer surfaces of the dorsal vertebre. At (a) the dura 
vertebre, white prominences which was adherent to the prominence. 
at first are soft, but afterwards be- 

come bony. In the later stages the bony growths within the 
eanal, which are boatlike in shape, extend from one vertebra to 


the next and form a connection between the two. Asa result of 
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persistent irritation, in cases that have been in existence for 
some time a chronic inflammation of the dura is set up in the 
immediate neighborhood. This generally leads to the production 
of new cartilaginous tissue which calcifies subsequently. In 
time the thickened portions of the membrane become joined to 
the intervertebral growths and so further reduce the lumen of 
the canal (fig. 120). 


Whether the process described in the intervertebral dises is actually inflam- 

matory or of some other nature is not definitely known, but the inflammatory nature 
of the change is indicated by the histology of the lesion. That the condition is 
inflammatory is also indicated by the facts that in some cases there is a simul- 
taneous ulcerative inflammation of some of the joints of the limbs (Hutyra & 
Marek), and that Cadéae has observed exostosis-formation: in the joints of the 
limbs in many cases. 


Intervertebral Ossification (Knostosis intervertebralis). In 
old horses and dogs there sometimes develop, as a result of an 
osteoplastie periostitis in the neighborhood of the intervertebral 
dises, growths composed of true bone. These growths vary in 
size and project into the vertebral canal and join the opposed 
parts of two or more joints by means of closely set toothlike 
projections, so firmly that the whole spine with the exception of 
the neck is converted into a solid column. The process occurs 
in nine-tenths of the cases in the most mobile parts of the dorso- 
lumbar sections of the spine, that is, the parts which are espe- 


Fig. 121. Vertebral tuberculosis in a pig. (a) Tuberculous growth in a dorsal 
vertebra. (b) Spinal cord showing “hour glass” compression, 


cially exposed to strains. Similar growths may also result 
from fracture of vertebrae (Cadéac, Dexler, Ryder, Hutyra & 
Marek. In exceptional cases dislocations of the vertebrae re- 
main after traumatic injuries to the vertebrae, which may make 
the lumen of the canal narrower (Vogt). Ina horse, Backmund 
found spondylitis deformans along the lumbar cord. 
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Ossifying Pachymeningitis (see page 741). This condition 
im some cases leads to compression of the cord. 


Tuberculosis. Both in cattle and in the pig tuberculosis is 
frequently responsible for compression of the spinal cord. <A 
similar case has been recorded by Mégnin in the horse. Tuber- 
culosis of the bones occurs most frequently in the dorsal por- 
tion of the spine, and more rarely in the cervical and lumbar 
regions. Of eleven cases collected by Hamoir, seven involved 
the back, two the neck and two the lumbar bones. The disease 
leads to the production of softened or caseous centers, or in 
some cases to the formation of sarcomalike masses with consid- 
erable enlargement of the vertebral bodies, or more rarely the 
vertebral arches (see fig. 121). Tuberculous meningitis is usu- 
ally seen in the dorso-lumbar portion of the cord, and more 
rarely in other parts, or even throughout the length of the cord. 
This leads to the production of a varying number of tuberculous 
nodules of different sizes with caseous centers. Round about 
these nodules there are often lesions of a more acute nature. 
Tuberculosis of the spinal membranes is of very rare occurrence, 
and se far has been observed in the form of easeous or calcified 
centers in the lumbar portion of the cord only (George and 
Johne, Kitt, Steuding, Schmidt, Hamoir). One case has been 
observed in the dog by Poulin and one in the pig by Vogt. 

In a few cases actinomycosis of the membranes has been 
observed in cattle (Mathieusen, Koorevaar, Poes). In such 
cases there was enlargement of the vertebre with the formation 
of cavities full of pus. According to Mathieusen the lesions are 
found in the anterior parts of the neck and back. 


Neoplasms are rarely the cause of compression of the cord. 
In many cases they develop in the neighborhood of the verte- 
bre and, penetrating through the intervertebral foramina, or 
through the vertebra themselves, gain access to the canal (Dorr- 
wachter, King, Hertwig, Petit, Hutyra & Marek). In other 
eases they develop in connection with the bones, the membranes, 
and, in very exceptional cases, the cord itself. In cases of general 
melanosis in the horse, and especially in gray horses, melano- 
mata develop in connection with the vertebra, and in very oc- 
easional cases, exclusively in the meninges. These growths ap- 
pear to be found most commonly in the dorso-lumbar region. 
Sarcomata have been met with in the horse, ox and dog, glio- 
mata and glio-sarcomata in cattle, (itt and Dorrwachter), 
papillomata and sarcomata occasionally in the horse, lipomata 
principally in cattle, cholesteatomata in the horse and dog 
(Dexler), and finally, chondromata in horses. From a clinical 
point of view, inflammatory tissue produced by injuries (hem- 
orrhages, fissures in bone; I'réhner, Rubay and Navez) is as 
important. Exceptionally aneurism of the aorta causes ero- 
sion of the bodies of the vertebra, and compression of the cord 
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(Schmidt). In one case recorded by Jakschatsch, there was 
cystic dilatation of the canal of the cord at the level of the 
seventh dorsal vertebra of a calf showing pronounced symp- 
toms of paresis. : 


Parasites. The Ccenurus cerebralis frequently penetrates 
into the lumbar portion of the cord in sheep and cattle, and 
exceptionally also in the horse, and develops into cysts between 
the membranes that are elongated in shape and about the size 
of a finger (socalled lumbar staggers). Echinococci and Cysti- 
cerci occasionally occur (in the pig and dog), and Eechinococei 
occasionally develop in the bones themselves (F'euereissen, 
Goldmann and Stroh). According to Hinrichsen, Brauer, and 
Horne, the Hypoderma lineata occurs comparatively frequently 
in the second stage of its development in the epidural fat in 
cattle (according to Hinrichsen in forty to fifty per cent of 
slaughtered cattle). Symptoms are produced very rarely be- 
cause they leave the cord before their development is complete. 


Abscesses have been observed very rarely in the spinal ca- 
nal (one case, Raoul). The penetration of pus through the 
intervertebral spaces from abscesses in the immediate neigh- 
borhood of the vertebra is observed somewhat more frequently. 
In some cases, pus enters the canal by extension of suppura- 
tive processes involving bone as in the ease of glanders (Chauy- 
rat, Decoste, Aubury, Boisse, Stanton, Tapken). 


Pathogenesis. The primary changes referred to have this 
in common, that they cause a gradual narrowing of the spinal 
canal, in consequence of which the spinal cord and its nerve-roots 
are compressed, first in the comparatively narrow dorsal por- 
tion, last in the posterior half of the lumbar portion. The hard 
formations outside ot the spinal cord moreover prevent the free 
motility of the cord and thereby afford occasion for pulling or 
contusion of the cord and its nerve-roots, by certain brusque 
movements of the body. The degeneration of the inter-vertebral 
dises, and vertebral caries not rarely make possible an exces- 
sive bending of the vertebral column at the affected places or 
even a separation or fracture of individual vertebre (Liénaux) 
leading to contusion of the spinal cord and of the nerve-roots. 
Protracted or frequently repeated mechanical influences at first 
produce degenerative changes in the cord, at the place of its 
compression and in those nerve-roots which are in the im- 
mediate neighborhood; in many cases a local edema of the 
substance of the cord is induced because the blood and lymph 
circulations are interfered with. In this manner swelling oc- 
curs accompanied by widening of the glia-spaces, swelling and 
diminished ability of retaining the stain, on the part of the 
sheaths, and swelling of the axis-cylinders; to this liquefaction 
of the sheaths is to be added degeneration of the tissues referred 
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to, and the appearance of myelin-spheres. Macroscopically 
these changes are manifested by softening of the substance of 
the spinal cord. Later on a chronic, reactive inflammation in 
the region of the degenerated tissue occurs, involving the af- 
fected nerve-roots, which is usually called compression myelitis. 

An interrupted conductivity of the spinal tracts, with dim- 
inution of the activity of the nerve-cells in the region of the 
compression may be induced by the original state of swelling, 
which may commence before the permanent compression and 
may likewise lead to compression myelitis on account of further 
degenerative changes. 


According to Jakob degeneration of the intervertebral discs plays a primary 
part in the paraplegia which frequently occurs in dachshunds, but in some cases a 
secondary part through excessive flexion of the spine. Paraplegia is caused far 
more frequently by stretching and tearing of the peripheral nerves, and particularly 
at their point of exit through the intervertebral foramina. The correctness of this 
idea, which is not based upon an analysis of the clinical aspect of the disease, is 
opposed by the fact that the. paraplegia involves all the nerves of the hind parts. 
This usually indicates supranuclear paralysis and is associated with incontinence of 
urine and feces, 


Anatomical Changes. In addition to the lesions of the 
spine and membranes already mentioned, the cord is reduced to 
about a third of its normal thickness at the point where the 
pressure has been applied. The consistence is often reduced, 
but in rare cases that have been in existence for some time, 
it may become more dense. ‘The appearance of the surface on 
cross section is asymmetrical, the shape of the gray cornua and 
of the inferior fissure being altered. In very exceptional cases 
there are no visible lesions of the cord, although the animal has 
shown severe symptoms during life. 


Exhaustive histological examinations were carried out by Dexler in cases in 
which the compression of the cord was due to enchrondrosis, enostosis, or neoplasms. 
At the point where pressure had been exerted and for a certain distance on each 
side the nerve fibers were destroyed, the vessel walls were thickened, and their 
sheaths were infiltrated with round cells. The nerve cells were more or less de- 
generated, and, in cases that had been in existence for more than a year, the tissue 
of the cord was invaded by a fibrous tissue that was poor in cells but which con- 
tained here and there a few unaltered fibers or groups of nerve cells. In some 
eases the fibrous tissue contained numerous cavities containing a serous fluid (great- 
ly dilated lymph spaces). In the other parts of the cord there were degenerations of 
a secondary nature. Above the seat of the compression the posterior columns de- 
generate as far as the nuclei in the medulla as do also the lateral cerebellar tracts 
and Gower’s tract. The motor tracts and the comma tract of Schultz degenerate 
in the caudal direction. At the seat of the compression the nerve fibers contained 
in the nerve trunks originating from the degenerated motor nerve roots may also 
be in a condition of degeneration. 


Symptoms. A common symptom is the evidence of pain 
which sometimes precedes the other symptoms by long periods. 
The pain may be either constant, in which case the animal holds 
the spine rigid and somewhat arched, or it may be intermit- 
tent and manifest when the animal gets up or lies down, and 
during movement or jumping, causing the animal to ery out. 
Owing to the pain, movements are executed with care. In some 
cases in which the cervical portion of the spine is involved, the 
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animal may be unable to take food from the ground or to 
graze. 

Motor disturbances may be observed in some cases simul- 
taneously with the appearance of symptoms of pain. In other 
cases they appear later, but they may be observed without any 
preliminary symptoms indicative of pain. These disturbances, 
as a rule, first affect the hind quarters irrespective of the seat of 
the disease, owing to the fact that the muscles of the hind 
quarters play a greater part in the execution of body moye- 
ments than those of the fore limbs, and consequently any weak- 


Fig. 122. Sitting position in spastic paralysis of the hind quarters. 


ness in them is observed sooner. It is only in exceptional cases 
that the weakness sets in in all four limbs at once, and it searce- 
ly ever happens that the fore limbs are affected more severely, 
or exclusively so. As a general rule, the loss of power is 
bilateral, but in some cases this is not so, and the difference 
may be so pronounced between the two sides that a superficial 
examination may lead one to think that the paralysis is unilat- 
eral or involves a single limb only. In exceptional cases, if for 
example only one side of the cord is subjected to pressure, there 
may be a true unilateral paralysis or monoplegia (Brown-Sé- 
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quard type). Goldmann records a case in which a pig showed 
sensory and motor paralysis of one hind leg, owing to an echino- 
coccus in one of the dorsal vertebre. 

In typical cases, motor disturbances are observed in the 
larger animals. The animals rise slowly and with caution, cat- 
tle get up like horses, or remain sitting like dogs for a long 
time. In some cases, they lower themselves on their hind legs 
while urinating, in the manner frequently observed in puppies 
(Hamoir and Stenstrém). In such cases, weakness of the hind 
- quarters is always observable and especially when the animal is 
turning. Small animals, and especially dogs, are no longer able 
to jump up or to stand on their hind legs. 

Both large and small animals lie down often, are easily 
fatigued, and during movement it is quite obvious that the 
limbs are neither lifted nor flexed as much as usual. The lat- 
ter is especially obvious in the hind limbs, but sometimes also 
in the fore limbs. In consequence of this abnormality of move- 
ment, the hoof wall in the large animals, and the toes in the small 
are dragged along the ground, especially if the ground be un- 
even. In dogs the dorsal surface of the toes may be sore. 
In the later stages, animals walk on the dorsal surface of the 
phalanges or all the joints knuckle over at the moment when 
any weight falls on the limb. Im still later stages, this symptom 
is observed while the animal is standing still, or during the pas- 
sage of urine. After a variable interval, the paralysis pro- 
gresses to such an extent that the animal can no longer get up 
or walk. Pressure upon the croup is sufficient to cause them to 
show signs of falling, and in small animals pressure upon the 
sacrum causes them to fall powerless to the ground. Finally, 
in some cases in which there is no paralysis of the fore legs, 
the animals tend to drag the paralyzed hind quarters after them. 

Associated with the gradually progressive symptoms of pa- 
ralysis, and the slowly increasing but slight atrophy of the 
affected muscles, there is in some cases an active rigidity of 
the muscles in the portion of the body posterior to the seat of 
compression of the cord. This rigidity is evidenced by a firmer 
consistence and an increase in the passive resistance offered by 
the muscles, and also by extension and even crossing of the par- 
alyzed limbs. This is especially obvious when the animal is 
sitting or lying down (fig. 122). In consequence of the rigid- 
ity of the muscles, which in some instances is pronounced while 
the paresis is still slight, the gait is spastic, the joints are 
seareely flexed, and the feet are dragged along the ground. 
Dogs walk on the tips of their toes (fig. 118, page 753),slip up 
on smooth surfaces and fall over if they attempt to jump upon 
anything. _In many eases, on the other hand, the feet are lifted 
backwards and quickly put down again. The very variable 
symptoms are entirely caused by loss of muscle power or by 
the muscular cramp. 

In addition to the pain already mentioned, sensation be- 
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hind the seat of compression appears to be decreased or even 
quite lost, but not rarely, and even when there are pronounced 
symptoms of paralysis, there may be very slight disturbances 
of sensation or none at all. The insensitive area is not rarely 
limited anteriorly by a hyperalgesic zone which corresponds 
with the area supplied by the sensory nerves, the roots of which 
are subjected to pressure. The pain may be so severe that the 
animals bite the affected part until they draw blood. (Ina case 
of Petit & Germain, the fleas left the paralyzed parts of a dog, 
although the skin, in those parts, was not cooler). If there is 
tumor, callus formation, or luxation, the spine shows a cir- 
cumscribed swelling, and in many cases of caries there may be 
a recognizable excrescence (gibbus). Such local excrescences of 
the lumbar and sacral vertebral column may be recognized on 
rectal exploration. Pfab found in this manner an increase in 
the circumference of the lumbar vertebrae, in a heifer, due to 
eoenurosis. In small animals, there may be evidence of pain if 
the superior spines he struck or subjected to pressure and even 
during passive motion. Exceptionally, it is possible to deter- 
mine pronounced passive mobility of some part of the spine. 

Posterior to the seat of compression, the reflexes are ex- 
aggerated, but in parts where the compression is somewhat 
more extensive, there may be a complete absence of reflexes. 
The frequent erections of the penis which are easily caused by 
stimulation of the skin of the abdomen, of the prepuce or the 
penis are the result of the exaggerated reflex irritability. 

Abnormalities of function of the bladder and rectum are 
frequently observed. In view of the fact that the compression 
is usually situated in the middle of the lumbar portion of the 
cord, there is, as a rule, retention of urine and feces. In many 
cases, the animals are unable to pass urine or feces voluntarily. 
In a greater proportion of cases there is an involuntary dis- 
charge of urine and feces at long intervals. This discharge 
can also be induced by external influences, such as pressure on 
the wall of the abdomen, or the region of the bladder or peri- 
neum. Urination takes place at very short intervals, sometimes 
even on extremely slight irritation, and consequently it appears 
as if the urine were trickling away owing to paralysis of the 
sphincter, but that this muscle is uninjured is rendered obvious 
by the fact that urination ceases when the pressure is removed, 
and also that large quantities of urine collect in the bladder 
during complete rest. In very rare cases of compression 
of the lumbar portion of the cord there is observed paraly- 
sis of the sphincter of the bladder and dribbling of urine, re- 
laxation of the sphincter of the anus may also be seen. The 
distribution of the motor and sensory disturbances according 
to the position of the part of the cord that is subjected to 
pressure, has been dealt with in connection with contusion of 
the cord (see page 745). 

The occurrence of atypical cases is not rare. In some such 
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cases symptoms of paralysis follow disturbances which are in- 
considerable, and which possibly have very little local effect. 
It happens now and then that some intraspinal growth for a 
long time causes no obvious symptoms and is then the cause 
of the sudden onset of symptoms. In both cases the deviation 
from the usual course of events is caused by crushing or 
stretching of the cord or some of the nerve roots through 
some sudden movement or excessive flexion of the spine, thus 
causing either a unilateral traumatic lesion or probably some 
interruption of conductivity due to a local disturbance of cir- 
culation. 


Course. Corresponding to its nature the condition runs a 
chronic course. In typical cases the disturbances increase until 
there is complete paralysis which may be gradual, or there may 
be times at which the disease is at a standstill, or possibly 
there may be some improvement. In other cases some slight 
disturbance is followed by severe or complete paralysis, or 
there may be severe symptoms of paralysis which are not pre- 
ceded by any obvious disturbance. In cases of this kind in 
small animals, the condition may abate for a certain length of 
time or even completely disappear, but as a rule, after some 
weeks, it makes its appearance again, and this may occur re- 
peatedly. In exceptional cases the improvement is maintained 
so long that from a clinical point of view the animal may be 
said to have recovered. In the large animals such improve- 
ments are not observed because of the development of bed- 
sores or of hypostatic congestion of the lungs. 

In the majority of cases the disease terminates fatally, and 
usually owing to complications. Bedsores develop quickly in 
the larger animals, but are not absent in the later stages in 
small animals. Asa rule these lead to a general infection. The 
rapid course of the disease in the larger animals is referable 
to this and also to hypostatic congestion of the lungs. In com- 
paratively rare cases there is catarrhal inflammation of the 
urinary tract. 


Diagnosis. Diagnosis is associated with little or no diffi- 
eulty in cases in which there are the following symptoms: very 
slowly progressive paraparesis and para-anesthesia, local 
swelling and pain of the vertebral column, evidence of spon- 
taneous pain, a girdle-like area that is hyperesthetic, and dis- 
turbaneces of micturition and defecation. An error of diagno- 
sis is far more likely to be made in those cases in which the 
paralysis appears to set in or actually sets in suddenly. The 
presence of more or less pronounced atrophy of the muscles 
and spastic movements of the paralyzed portion of the body 
lead one to suspect that certain motor disturbances have been 
in existence for some time. Possibly also there is a history 
of the occurrence of rheumatic pains and stiffness of gait. 
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The points that are of importance in the differential diag- 
nosis of compression of the cord, ossifying meningitis, contu- 
sion of the cord, and myelitis, have already been dealt with 
under these diseases. Muscular rheumatism with vihich the 
disease may be confused owing to the evidence of pain, is 
easily distinguished by the facts that there is no loss of mus- 
cular power, rigidity of the muscles is absent, the sensibility 
of the skin is increased and the reflexes are normal. In the 
horse, thrombosis of the branches of the posterior aorta might 
be confused with the disease, but this is distinguished by the 
fact that the paralysis which is observed during movement 
rapidly disappears when the animal is left at rest, and rectal 
examination enables one to establish the diagnosis. 

The seat of the compression can only be determined accu- 
rately in cases in which there is some distortion of the body; 
there is local pain of the vertebre, a hyperesthetic zone can 
be demonstrated, the extent of the paralysis and loss of sen- 
sation, the condition of the reflexes, and the functions of the 
bladder and rectum also afford information. In other cases 
one can do no more than determine the approximate seat of 
the lesion, and in some cases this amounts only to deciding that 
it is situated in the cervical, dorsal, lumbar or sacral sections 
of the spine. 

The cause of the compression can in some rare cases be 
accurately determined. In this connection, the following points 
must be taken into consideration. In the ox and pig, tuber- 
culosis is the commonest cause of compression of the cord, in 
the sheep eccenurosis, in the dog disease of the vertebral joints. 
Tuberculosis of the internal organs strongly suggests the pos- 
sibility that this is the cause of the trouble, the presence of 
gid in a flock suggests the parasitic nature of the condition, 
the presence of neoplasms in other parts of the body, and 
especially in the neighborhood of the vertebral column is more 
suggestive of a growth in the canal being the cause of a re- 
duction in its lumen. If the symptoms of compression set in 
during the course of a suppurative disease the probability is 
that the cause is an abscess. 


Prognosis. This, as a general rule, is unfavorable, and 
especially in large animals which are already unfit for work, 
owing to somewhat severe motor disturbances, and in which 
dangerous complications are likely to oceur early. In the small 
animals a complete recovery is not to be expected. Not rarely 
the animals improve and the symptoms of paralysis disappear, 
but the disappearance is only temporary, and, inasmuch as 
the possibility of a regeneration is not to be expected, a re- 
covery in the clinical sense cannot be hoped for. On the 
grounds of the symptoms presented one cannot say whether 
there is likely to be an improvement later or not, for this pur- 
pose the animal must be under observation for a week or two, 
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during which time in favorable cases some improvement will 
be noticeable. 


Treatment. No satisfactory treatment can be advised in 
the case of the large animals. They should be slaughtered as 
soon as possible. In the small animals the extirpation of neo- 
plasms may be attempted, but in the majority of cases radical 
treatment cannot be adopted owing to the impossibility of ex- 
actly localizing the disease. In such cases there is not rarely 
some improvement and even a complete disappearance of 
symptoms if all movement be avoided and the animals kept in 
a condition of complete rest. The animal’s position should be 
changed from time to time, and the urine and feces should be 
removed. Ifthe animals can move moderately well, slight move- 
ments and massage of the muscles may be useful. Some au- 
thors have observed improvement follow the injection of eserine 
and pilocarpine, but such improvement might have happened 
without any such treatment. 


Literature. Barrier, Bull., 1906, 283.—Dexler, O. Z. f. Vk., 1896, VII, 1; 
mecooed. Path, 1896, 111, 2, Abt., 516 (lat.); 1900, VII, 479. (Lit.); Nerven- 
krkh. d. Pferdes, 1899, 87 (Lit.).—Feuereissen, Z. f. Flhyg., 1905, XV, 86.— 
Froéhner, Monh., 1899, X, 123.—George & Johne, S. B., 1885, 40.—Goldmann, Z. f. 
Flhyg., 1907, XVIII, 35.—Hamoir, Ann., 1904, 627; 1906, 332—Haugmeier, Rep., 
1853, 112——Hink, D. t. W.; 1899, 4—Himrichsen, A. f. Tk., 1882, XIV, 219.— 
Jakob, M. t. W., 1910, 305.—Jakschatsch, B. t. W., 1899, 455.—Kammermann, 
Sehw.,A. t. Tk 1888, XXX, 205.—Nocard, Bull., 1885, 80.—Petit, Ree., 1906, 
470.—Poes, Ann., 1902, 89.—Poulin, ibid., 1906, 687.—Rubay & Navez, ibid., 
1902, 629.—Schmidt, A. f. Tk., 1889, XV, 295.—Stenstrom, Z. f. Tm., 1906, X, 
113.—Tapken, D. t. W., 1905, 482.—Teetz, Z. f. Flhyg., 1905, XV, 60.—Wilson, 
J. of comp. Path., 1904, 332.—Backmund, D. t. W., 1910, 486.—Marchand & Petit, 
Rec., 1911, 469.—Messner, Z. f. Tm., 1911, XV, 189 (lit. on melanoma of the central 
nerv.).—Meyer, Z. f. Flhyg., 1911, X XI, 217.—Petit & Germain, Bull., 1911, 366.— 
Pfab, M. t. W., 1909, 798.—Schlegel, Z. f. Tm. 1911, XV, 236.—Zietschmann, S. B., 
1909, 76. 


7. Syringomyelia. 


This name is applied in human medicine to a condition in which 
there is an increase, and later a destruction of the neuroglia tissue with 
the production of cavities, the walls of which are formed of neuroglia 
tissue. The cavities that are formed by dilatation of the lymph spaces, 
or to softening of the tissues, observed in cases of myelitis, due to pres- 
sure and in other forms of myelitis, are not included under the term. 

_ There are only two records of the occurrence of syringomyelia in 
the lower animals. One is recorded by Roger as occurring in the guinea 
pig; and the other in the dog by Liénaux. These two cases, and the 
histological examinations made by Liénaux do not definitely settle the 
question whether the condition found in these animals exactly corre- 
sponds with the condition found in man, as Liénaux supposed in his 
case. In this case symptoms of posterior paraparesis gradually devel- 
oped in a two-year-old Newfoundland. After four menths, there was 
loss of sensation in the hind quarters, and later there were clonic econ- 
tractions of the digastric muscle which caused occasional opening of the 
mouth. In the sixth month, the gait was unsteady, the croup was 
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sunken owing to excessive flexion of the joints of the legs, and, owing 
to paralysis of the muscles on the left side, there was lateral curvature 
of the spine the convex side of the curve being on the left. By this time 
the animal only got up to feed or when told to do so, but soon lay down 
again powerless. From the scapular region backwards the left half of 
the body was completely insensitive; while there was marked hyper- 
esthesia of the right side. The patellar reflex which, at the outset was 
normal, was exaggerated on both sides. Later the area of anesthesia 
spread to the neck. There was no disturbance of micturition or defe- 
cation. 

At the postmortem, there was found a cavity extending the whole 
length of the cord, the walls of which were covered with ependyma, and 
which in the dorsal and lumbar portions of the cord, communicated with 
small cavities scattered through the gray matter. When cut into, a 
clear serous fluid escaped from this cavity. Microscopic examination 
showed atrophy of the nerve cells, increase of the neuroglia cells, slight 
unimportant perivascular infiltrations, and a secondary degeneration 
extending up to the medulla. 


Literature. Liénaux, Ann., 1897, 486.—Lefébure, Rec., 1906, 516. 


Section III. 


DISEASES OF THE PERIPHERAL NERVOUS 
SYSTEM. 


General Etiology and Symptomatology of the Diseases of the 
Peripheral Nerves. 


A variety of causes are responsible for diseased condi- 
tions of the peripheral nerves. 


Traumatic injuries are frequent causes of such conditions. 
In the first place a superficial nerve may be crushed between 
the underlying bone and some hard object, or more rarely be- 
tween a muscle in a condition of powerful contraction and the 
bone. In a number of cases nerves are injured by blows, or 
penetrating wounds, but tearing of a nerve owing to sudden 
excessive extension of a limb is observed only very occasionally. 
Solution of continuity of the nerves is rarely met with in cases 
of wounds of the surrounding soft tissues or fractures of bones. 


Compression of nerves may result from the development of 
neoplasms either around the nerve, in its immediate neighbor- 
hood, or even in the nerve itself. Neuromata occur almost ex- 
clusively, but with moderate frequency in the ox. It is only 
iexceptionally, however, that they give rise to any symptoms 
(Zietschmann, 8. B. 1900, 234; Detroye, Rev. Vét. 1907, 408; 
Scuiegele/si 1m., 1908; XII). 298; Bet. W., 1910; 1). Asia 
rule, several nerve trunks of the head, trunk and limbs are in- 
volved simultaneously, and they also occur in connection with 
the fibers and ganglia of the sympathetic. They are composed 
of fibrous and gelatinous tissue and arise in connection with 
the interstitial tissue of the nerves, the nerve elements remain- 
ing uninjured (Schlegel, B. t. W., 1911, 446). In some cases, 
amputational neuromata develop after neurotomy has been per- 
formed, and they are the cause of severe pain. 

Nerves may suffer compression owing to the existence in 
their neighborhood of enlarged and indurated lymphatic glands, 
effusions of blood, abscesses, foreign bodies, parasites (larve 
of Hypoderma), dislocations of bones and calluses resulting 
from fractures of bones. 


Vol, 2—49 CR 


778 Diseases of the Peripheral Nervous System. 


Neuritis. Recent investigations have furnished evidence 
that neuritis is by no means an uncommon disease in the do- 
mesticated animals. 

Cases occur very rarely in which the neuritis is due to 
chilling, but in what manner the effect is produced is not ac- 
curately known. There is but little information as to the altera- 
tions that occur in nerves as a result of cold, and it can only 
be maintained with a certain amount of probability that they 
are of an inflammatory nature. In the vast majority of cases 
neuritis ig due to an infection. The inflammation in such 
cases is set up by microorganisms or, as appears to be more 
commonly the case, by their toxins. At the present time, 
the causes of dourine, strangles, and influenza are known to 
be capable of setting up neuritis. The results of more recent 
investigations have shown that certain poisons may cause neu- 
ritis, provided the animals survive sufficiently long, as in the 
case of chronic poisoning, or after recovery from a not very 
severe poisoning. ‘Thomassen furnished experimental proof 
that lead possesses the power of causing neuritis in certain 
nerves. Up to the present no evidence has been adduced with 
regard to other poisons, but it appears to be probable that the 
same holds good for mereury and arsenic. Many vegetable 
poisons of known and unknown composition appear to be cap- 
able of setting up neuritis. Satisfactory and conclusive experi- 
ments and observations have been made regarding the neuritis 
caused by polished rice. Mechanical influences (stretching, 
blows, pressure, ete.) set up chronic inflammation in the con- 
nective tissue of nerve trunks, especially if they are sight and 
are in action for a long time, or affect one nerve repeatedly. 
Finally, some cases may result from the extension of inflam- 
matory processes that are going on in the neighborhood of the 
nerve, for example, pleurisy may involve the recurrent nerve, 
_ the glosso-pharyngeal nerve, may be affected in pharyngitis or 
disease of the pharyngeal organs, and severe inflammation of the 
lymphatic glands may involve any nerve that is near. 

Lesions that are visible to the naked eye are found in only 
a.small proportion of cases, and then only in eases in which the 
inflammation has led to the production of a large amount of 
connective tissue, pronounced degeneration, or atrophy. The 
gelatinous appearance of the perineural connective tissue in 
animals that are greatly emaciated must not be considered as 
an inflammatory condition, since the gelatinous infiltration is 
simply the result of the removal of a considerable quantity of 
fat. Definite results can be obtained only by microscopic ex- 
amination which reveals, in acute cases, dilatation of the ves- 
séls, cellular infiltrations, small hemorrhages in many cases, 
in chronic forms an increase in the amount of connective tissue, 
and in both cases degeneration and disappearance of the nerve 
fibers extending in the peripheral direction from the seat of 
the disease. If the seat of the inflammation is on the central 
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side of the spinal ganglia or the ganglia of the cranial nerves, 
the degeneration is found in the sensory roots of the spinal 
or cerebral nerves and in the posterior columns of the cord 
or in the sensory root of the trigeminal nerve. As a rule the 
lesions do not involve the whole cross-section of the nerve trunk 
to the same extent. 

If the inflammation starts in the connective tissue sur- 
rounding the nerve it is known as perineuritis, but if it has its 
starting point in the intraneural interstitium it is called in- 
terstitial neuritis. The term parenchymatous neuritis is re- 
served for those cases in which the primary lesion is a degen- 
eration of the nerve fiber. 


Diseases of the central nervous system and its membranes 
frequently cause paralysis and other functional disturbances 
of the peripheral nerves, but, strictly speaking, these do not 
belong to the diseases now under consideration. On practical 
grounds it appears to be advisable, however, to refer to them 
while the subject of the diseases of the peripheral nervous sys- 
tem is under discussion. 

Diseases of this kind involving the purely motor nerves 
abolish the conductivity of the affected nerves, either entirely or 
in part, either through the entire cross-section of the nerve or 
in a part only. This results in an infranuclear (peripheral) 
paralysis of the muscles supplied by the nerves in question. 

In mixed nerves the conductivity is preserved for a time, 
and not rarely till the time of death in the sensory nerve fibers 
which are apparently more resistant, provided the nerve be not 
completely severed or crushed. In view of the fact that the 
sensory nerves are stimulated more easily by various influences, 
disease of a portion of a mixed nerve, as a rule, leads to pain 
through the whole length of the nerve and throughout the 
area supplied by it. The contractions and spasms of the 
muscles concerned and the exaggeration of the reflex irrita- 
bility which is observed in rare cases are due to stimulation of 
the sensory fibers. The reflexes persist so long as the conduc- 
tivity of the motor nerves is not destroyed. As the motor 
nerves which are very easily injured lose their conductivity 
right from the start or very soon after, muscular spasms and 
exaggeration of the tendon reflexes are very rarely observed 
in diseases of the peripheral nerves, except in disease of the 
membranes, in which the entirely different mode of development 
often produces the opposite effect. Infranuclear paralysis is 
often associated with the loss of conductivity in the motor 
fibers in a mixed nerve. Sensation persists in the paralyzed 
area, and it may be either exaggerated or completely lost. 


1. Paralysis of the Nerves of the Eye. 


Etiology. Paralysis of the IIJ, IV and VI pairs of cranial 
nerves is generally due to some intracranial disease (menin- 
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gitis, concussion of the brain, encephalitis, tumors), and is of 
fairly frequent occurrence under such circumstances. (In a 
case recorded by Zschokke, the abductor nerve was subjected 
to pressure by an intracranial angioma.) Of the extracranial 
diseases, catarrh of the sphenoidal sinus (page 39) may give 
rise to injury of the optic nerves; in exceptional cases injuries 
might occur through fractures of bone in their immediate neigh- 
borhood, or through the presence of exostoses or tumors in 
the depth of the orbit. 

In cases of torsion of the eyeball recorded in horses by Bal- 
langée and Bayer, Clerchet, Fayet & Nicolas, the cause was not 
discovered. 


Symptoms. Paralysis of the oculo-motor nerve is observed 
most frequently, the condition being more rare in the abduc- 
tor and trochlear nerves. In cases of paralysis of the oculo-— 
motor the upper eyelid is dropped (ptosis), the animal is un- 
able to open the eye, but is able to lift the upper lid to a certain 
extent by powerful contraction of the corrugator supercilii, 
which is supplied by the facial nerve. The bulb of the eye 
is directed outwards and its outer half somewhat upwards 
(strabismus divergens). The pupil is dilated and does not 
react to light. On pressure the eye is not retracted into the 
orbit and the membrana nictitans is consequently not seen. 

Paralysis of the external rectus muscle, which is supplied 
by the abducens nerve, causes the eyeball to turn inwards 
(strabismus convergens), while paralysis of the trochlear nerve, 
which supplies the superior oblique muscle, causes the eye to re- 
volve with its outer part downwards. 


Dexler has repeatedly observed exophthalmus in cattle, also convergent squint- 
ing, and functional disturbances of the muscles of the eyes associated with secondary 
catarrh of the conjunctiva. The cause was in all probability an increase in the 
intraorbital fat. 


Prognosis. Improvement is scarcely to be hoped for, but 
it depends upon the nature of the primary disease. Hixceptions 
to this rule are many cases of concussion of the brain or rota- 
tion of the eyeball without other disturbances (Ballangée). 


Treatment. In view of the fact that the origin of the dis- 
ease is as a rule central, treatment should be along the lines 
laid down for diseases of the brain or its membranes. In extra- 
cranial diseases operation may be considered. 

Literature. Ballangée, A. f. Tk., 1906, XXXII, 103.—Clerchet, Fayet and 


Nicolas, Bull., 1909, 490.—Zschokke, Schw. A., 1885, X XVII, 174.—Thomassen, Rev. 
gén., 1911, XVIII, 562. 


2. Paralysis of the Trigeminal Nerve. 


Occurrence. This paralysis has up to the present been ob- 
served in the horse and dog, and Reuschel claims to have 
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seen it in a cow. (Hintze found degenerative atrophy of the 
infraorbital nerve in a pig affected with rickets of the jaw.) 
In the dog, the disease is not rarely observed, even if cases of 
rabies, in which it is common, and cases of distemper, in which 
it is infrequent, are excluded. 


Etiology. The principal causes of paralysis of the tri- 
geminal nerve in the dog are rabies and distemper, but among 
other causes may be mentioned inflammation of the brain in the 
neighborhood of the pons (Mathis), concussion of the brain 
(Hutyra & Marek), the development of a neoplasm around the 
intracranial root (Gratia, and Cadéac & Roquet, a gliosarcoma 
and an endothelioma) and, under certain circumstances, squeez- 
ing of the motor branch through powerful contraction of the 
muscles of mastication (laying hold of some heavy object, bit- 
ing a hard bone, etc.). 


The crushing of the motor branch between the masseter and temporal muscles 
is explained by supposing that the nerves mentioned are pressed against the condy- 
loid process during active contraction of the temporal muscle. This is particularly 
the case when a dog forcibly closes its widely opened mouth or is holding a heavy 
object in its mouth. A consideration of the anatomy of the part is sufficient to 
convince one that a crushing of the motor branch only, and one that is as a rule 
bilateral, is quite possible, and it is not necessary to suppose that the cause is 
either rheumatism or some intoxication, as Cadiot and Almy assert. The sudden 
onset of the disease contraindicates this. 


The disease is met with only very occasionally in the horse. 
In a case recorded by Lydtin, the cause of the paralysis was 
a fibrosarcoma in the immediate neighborhood of the Gasserian 
ganglion, and a growth of the same nature close to the temporo- 
maxillary joint is recorded as the cause by Tempel. Meyer, 
in one case ascribes the paralysis to the presence of an angioma 
in the cranium, and neuritis is said to be the cause in cases 
mentioned by Roll, Liipke, Dexler and Marek. Sometimes tri- 
geminal paralysis appears to be due to concussion of the brain 
(Berton, Pr. Mil. Vb.). 


Symptoms. In cases of paralysis of all three branches of 
the trigeminal nerve both, disturbance of mastication and loss 
of sensibility are observed. If the first branch (ophthalmic 
branch) be alone affected the skin over the forehead up to the 
level of the ears (fig. 123), the eyelids, the nasal mucous mem- 
brane, the surface of the eyeball and the cornea are insensitive. 
Pressure on the cornea does not cause closure of the lids nor 
retraction of the eye. Particles of dust and dirt settling on the 
surface of the eye are not perceived and consequently not re- 
moved. Asa result of this the cornea becomes cloudy and soon 
ulcerates, thus allowing the inflammation to spread to deeper 
parts of the eye (ophthalmia neuroparalytica). 

If the second branch be paralyzed (the superior and in- 
ferior maxillary branches) there is loss of sensation of the skin 
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ot the face, of the dorsum of the nose, the cheeks and lips ard 
the mucous membrane of the tongue on the diseased side (fig. 
123). The tongue is injured during mastication without the 
animal feeling it. The upper lip on the diseased side is drawn 
towards the opposite side owing to loss of muscular tone, while 
the insensitive half of the lower lip moves slowly. Simultane- 
ous paralysis of the vaso-motor nerves may cause intense red- 
dening of the mucous mem- 
branes. In eases of paralysis 
eaused by compression the an- 
esthesia is always preceded by 
hyperesthesia. 

Disease of the lower branch 
causes also paralysis of the mus- 
cles of mastication (masseter, 
temporal, internal and external 
pterygoids). The animal mas- 
ticates with the sound side only, 
the teeth of the opposite side 
scarcely coming into contact Fig. 123. Paralysis of the trigemin- 
with each other.. One can easily 3! nerve due to, contusion eae 

s : ~ brain. The dark line indicates the 
convince oneself of this by allow- upper and posterior border of the 
ing the animal to chew some anesthetic area. 
hard object. The lower row of 
incisors is pulled away from the paralyzed side and a narrow 
space is left between the upper and lower rows. The teeth on 
the paralyzed side do not wear properly and particles of food 
collect between the cheek and the teeth owing to the insensitive- 
ness of the mucous membrane. If the hand be placed on the 
temporal region or on the masseters during mastication it can 
be noticed clearly that while the muscles on the sound side con- 
tract, those on the opposite side remain quiescent. In time 
the paralyzed muscles undergo atrophy. 

In dogs paralysis of the trigeminal nerve resulting from 
crushing by the contraction of the muscles of mastication tends 
to be bilateral and involves the motor branch only. The mouth 
is held open and the lower jaw is dropped, but it is easily raised. 
The tongue is dry and hangs out of the mouth, there is a flow of 
saliva (fie. 123), food and water cannot be taken, but food 
placed upon the tongue is gulped down with some ‘effort. In 
some cases rabies, and exceptionally distemper, may be accom- 
panied by bilateral paralysis. 

Paralysis due to diseases of the brain is in many cases only 
partial, the loss of sensibility is often limited to one or the other 
branch of the nerve, while a partial disease of the long tri- 
geminal nucleus or the root appears to be quite possible. 


In many cases facial paralysis follows paralysis of the trigeminal nerve 
(Dexler, Tempel and Marek), or there may be symptoms of bulbar paralysis. In 
a case of paralysis caused by a subparotid abscess Dupas observed simultaneously 
hyperidrosis and hyperthermia of the head and part of the neck, and hyperesthesia 
of the larynx. 
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Course. In the dog paralysis resulting from a blow on the 
peripheral portion of the nerve may be cured within one or two 
weeks or in some cases later if the animal be fed artificially in 
the meanwhile. In some cases, however, the paralysis is per- 
sistent, in which case there is pronounced atrophy of the mus- 
cles of mastication. Paralysis due to concussion of the brain 
is In some cases curable, but paralysis due to other causes does 
not tend to disappear. 


Diagnosis. There is no difficulty about recognizing paraly- 
sis of the motor and sensory branches, but the discovery of the 
cause is sometimes associated with some difficulty. Differen- 
tial diagnosis of the paralysis observed in rabies from the other 
forms of bilateral paralysis is easy when the change in the 
habits of the animal, its appearance, the disturbance of appetite 
and swallowing and the weakness of the hind quarters are taken 
into consideration. 


Treatment. In cases of paralysis of the jaws resulting 
from concussion the principal thing is to provide the animal 
with nourishment artificially. This may be done either with a 
stomach tube or by simply placing pulpy or somewhat more 
solid food on the root of the tongue. Further treatment ap- 
pears to be superfluous except massage and the application of 
electricity. Similar treatment may be adopted in cases result- 
ing from concussion of the brain. Treatment in other cases is 
useless. 


Literature. Berton, Rev. Gén., 1903, I, 455—Cadéac and Roquet, J. Vét., 
1908, 65.—Dexler, Nervenkrkh. d. Pferdes, 1899, 26 (Lit.).—Franz, B. t. W., 1903, 
40.—Meyer, Monh., 1904, XV, 60.—Pr. Mil. Vb., 1902, 92.—Regenbogen, B. t. W., 
1907, 325.—Reuschel, W. f. Tk., 1907, 706. - 
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Spasms of the Muscles Supplied by the Trigeminus. These are ob- 
served in cases of tetanus (trismus) and they also appear to be some- 
what frequent in cases of distemper, in which cases there are more or 
less rhythmic contractions. The contractions occur either on one or 
both sides causing the teeth to be brought together in such a way as 
to produce a distinct cracking sound. 

Acute cerebral meningitis may, in some cases, give rise to tonic 
or clonic contractions of the muscles supplied by the trigeminus. 


Tonic-clonic spasms have been observed in the area supplied by the trige- 
minus in a horse showing symptoms of sleepy staggers (Hutyra & Marek). The 
lower jaw was pressed spasmodically against the upper, the angle of the lip and 
the upper lip on both sides were drawn upwards, and the lower lip downwards, 
giving the horse an appearance resembling a dog gnashing its teeth. The muscles 
of mastication showed more or less persistent contractions. The attacks occurred 
in a remarkable way during feeding, every time the animal opened its mouth a 
little widely. There were no detectable disturbances of sensibility or other. abnor- 
malities to be discovered in the mouth. 


Neuralgia of the Trigeminus (Tic douloureux). Bielefeld, Liau- 
tard, Strebel and Williams claim. to have observed the disease. Will- 
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iams observed it in horses of very active temperament, and more fre- 
quently during movement than rest. There was restless tossing of the 
head and rubbing of the lips against any object at hand. In three 
cases resection of the infra-orbital nerve caused disappearance of the 
symptoms, while in one case there was only improvement. Bielefeld ob- 
served increased sensitiveness and hyperidrosis in the area supplied by 
the nerves.—(Bielefeld, Pr. Mt., 1856-57, 103.—Liautard, Bull., 1903, 
40.) 


3. Paralysis of the Facial Nerves. 


Occurrence. Paralysis of the facial nerves occurs with 
moderate frequency in the horse, but only rarely in the other 
species. 


Etiology. Anatomical considerations and the general con- 
ditions of their employment suggest that traumatism is the 
principal cause of facial paralysis in horses, the point where 
the nerves turn the posterior border of the jaw being exposed 
to various injuries. In many cases cold seems to play a part, 
especially when the animal is hot and stands facing or sideways 
to a cold wind, or when in winter an animal stands opposite 
an open window or door in the stables. 

In rare cases the paralysis may be caused by inflammatory 
infiltration of the pharyngeal and parotid regions, the growth 
of a neoplasm involving the ligaments of the temporo-maxillary 
articulation (fibrosarcoma, Tempel), a subarticular melanoma, 
a dental cyst (Deghilage), or an abscess in the long cornu of 
the hyoid bone (Jewtichilew). Sometimes neuritis is the cause. 
Dexler found extensive cellular infiltration and degeneration 
of the nerve fibers in both facial nerves in the neighborhood 
of geniculate ganglion. The facial paralysis which appears 
to be common in dourine is due to a neuritis, and the same 
holds good in the case of paralysis seen in some cases of influ- 
enza. In many cases paralysis of the facial nerves is due to 
disease in distant organs (wounds, laminitis, cellulitis, colic), 
and according to Dieckerhoff the cause in such cases is a septic 
intoxication. In view of the fact that the nerve is exposed to 
injury at the point where it turns round the jaw the cause of the 
paralysis in these cases is probably an injury due to the animal 
lying down for a long time or rolling, and especially in unsuit- 
able stables. Other causes are: inflammation of the middle 
ear, caries of the petrous temporal bone, neoplasms in the base 
of the brain, inflammation or contusion of the pons or anterior 
portion of the medulla, thrombosis of the inferior cerebellar 
artery (Vosshage), ete. 

In cattle paralysis of the facial nerves sometimes results 
from inflammation of the middle ear (Leblanc), epidermal col- 
lections in the passage of the ear, actinomycosis in the parotid 
region (Fuchs), tuberculosis of the brain (Fuchs). It is only 
exceptionally that it is caused by mechanical injury, because the 
facial nerve is protected by the horns and it is not exposed to 
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injury for half its length. Paralysis of the facial nerve follow- 
ing parturient paresis is obviously of traumatic origin. 

Cases resulting from chill have been recorded in the dog 
(Trossinow observed it in a dog after being brought out of 
cold water), neoplasms in the parotid region (Gratia, sarcoma), 
more frequently from inflammation of the middle and internal 
ear, caries or tuberculosis of the temporal bone (Montfallet), 
and finally encephalitis due to distemper. 

In hogs and in rabbits, diseases of the middle ear and of 
the petrous bone are most often the cause of paralysis of the 
facial nerve. 


Symptoms. In unilateral paralysis of all branches of the 
facial nerve in horses (Fig. 124), the ear is hanging down in 
an oblique horizontal or 
oblique downward direc- 
tion, it is limp and shows 
no active motility. Owing 
to the inhibition of the ac- 
tion of the M. corrugator 
supercilii, on raising the 
upper eye lid, ptosis is de- 
veloped. The cleft of the 
lips remains open perma- 
nently (lagophthalmus) 
and the lid reflex is absent, 
although the eye and 
the membrana nictitans 
have retained their mo- 
tility. Later on a moderate 
keratitis with lachryma- 
tion develops, although 
the latter may be present 
from the beginning. The 
equilateral nostril is nar- 
row and lower, the immov- 
able ala nasi sinking 
downward. The tip of the 
nose and the upper lip as- , 
See woes pene ae Fig. 124. Total paralysis of the left facial 
the equilateral half of the 
lower lip hangs down limp tt 
and the mouth stands open on the affected side, permitting the 
tongue to protrude slightly near the corner of the mouth. Bits 
of food collect between the walls of the pharynx and the molars. 
On drinking water, the head is held lower on the affected side, 
on eating the animals often plunge the mouth deeply into the 
feed. The mechanical irritability of the nerve (as on tapping 
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the place where it emerges) is diminished in severe cases, as 
is also the faradic irritability, which indicates degenerative 
reaction to electric stimuli. 

In double paralysis the disturbances are present on both 
sides, but the oblique position of the lips is not observed. A - 
narrowing of the nostrils causes marked respiratory difficulties 
which may increase to choking on rapid motion (Moeller). 
Troubles are also noted in taking food or water, the animals 
putting the mouth deep into feed 
or water, splashing the water 
like hogs and drinking, from shal- 
low vessels, with peculiar shovel- 
ing motions of the tongue. A part 
of the water is regurgitated 
through the nostrils, probably 
owing to paresis of the soft 
palate. 

Paralysis of the facial nerve, 
due to diseases of the brain and 
: of its membranes may be asso- 
ee / ciated with paralysis of other ce- 
Fig. 125. Paralysis of the left facial rebral nerves, and not infre- 
rere Ceanen memes | quently with banipla a 
ae inderiial 4a disease. The left eye opposite side (hemiplegia alter- 
cannot be closed and the left halves nans). In a case with subparotid 

of the lips hang down. abscess due to infectious rhinitis, 

Dupas observed hyperidrosis and 

hyperthermia of the equilateral side of head and neck, also 
hyperesthesia of the larynx (page 782). 


‘The related symptoms accompany the infranuclear (peripheral) or nuclear 
paralysis which is produced by lesions of the nerve trunk, the root or of the nucleus. 
Nothing is known in regard to paralysis of the facial nerve through interrupted con- 
duetivity of the central motor tracts which pass to the facialis nucleus (supranuclear 
paralysis). Such varieties of paralysis might make their appearance in hemiplegia of 
suprapontine origin on the paralyzed side, and one would then expect that the reflex 
irritability is preserved or even increased, that the mechanical irritability is not 
diminished, while the degenerative reaction is absent and the lower branches of the 
facial nerve are involved preferably. 


In ruminants the clinical picture differs in so far as the 
paralysis of the ear muscles is less manifest, the ears frequently 
hanging down normally; the paralysis can be recognized only 
when the active motility of the ear is suspended; the oblique 
position of the upper lip and the hanging lower lip are not very 
manifest, on account of the closer attachment of the lips. 

In dogs (Fig. 125) with hanging ears, the paralysis of 
these organs is recognized only when the active responses to 
sound; impulses, ete., are suspended. Ptosis does not occur 
regularly; the oblique position of the snout and the narrowing 
of the nostril, also the hanging lower lip are not very manifest; 
but the limp droop of the upper lip is very evident. 
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Marek cut the N. auriculo-palpebralis in a dog and noted moderate lowering of 
the upper eye lid as long as the upper lids were not raised; when this occurred, the 
cleft of the sound eye became wider. In another dog with paralysis of the facial nerve 
the cleft of the lid was wider only at times as long as the dog was quiet; it was due 
to moderate sinking of the lower lid. 

Hébrant & Antoine saw, in a dog with supposed paralysis of the velum palatis, 
inspiratory and expiratory stenosis sounds, whenever the dog breathed more strongly, 
or through the open mouth. The velum was limp, abnormally long and in part cov- 
ered to entrance into the pharynx. 


In hogs with hanging ears, the paralysis of the ear muscles 
can be recognized only when the active motions are suspended; 
ptosis is clearly present, but the 
paralysis of the lower facial nerve 
usually can be recognized only if 
the animals are grasped and made 
to ery; then the paralyzed half of 
the, snout is immovable and less 
wide (Fig. 126), the nostril is round 
and narrow, the disk of the snout is 
standing obliquely, and the active 
motions of upper and lower lips are 
suspended. 

Rabbits present a picture sim- 
ilar to hogs; the snout is flattened 
on the paralyzed side and the nos- 
tril is narrow. 


Course. The cases of paralysis 
due to injury or cold, which, as a 
rule, are unilateral and limited to 
the lower branch, recover in many 
eases within a few days, but in 
some cases only after several weeks. ae 
It occurs only rarely that a certain Fig. 126. Left-sided facial paral- 

ysis in a hog. The head is turned 

amount of weakness of the muscles jp the right owing to equilateral 
of the face persists when the paral- vestibular paralysis. 
ysis has persisted for a long time. 
If the seat of the disease is in the temporal bone or the cranial 
cavity, the prognosis is, as a rule, unfavorable. The same holds 
good in cases of bilateral paralysis owing to the difficulty of 
respiration and of taking nourishment. 


Diagnosis. The symptoms of paralysis of the facial nerve 
are very striking in horses and are therefore readily recognized. 
In other animals the diagnosis may require a very careful local 
examination. Hanging of the lower lip in old decrepit horses, 
which is independent of paralysis of the facial nerve, is differ- 
entiated by the fact that the lip twitches on being pricked with 
a pin, and that other symptoms of facial paralysis are absent. 

The symptoms of facial paralysis are so striking and 
characteristic that it is only the localization and determination 
of the cause that presents any difficulty. "Paralysis due to a 
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lesion of the facial trunk involves all three branches. If the 
lesion is situated outside the stylo-mastoid foramen there is 
no paralysis of the muscles of the ear, because the nerves 
supplying these muscles separate from the main nerve imme- 
diately outside this foramen and consequently escape injury. 
On the other hand, even in neuritis of the trunk, all the branches 
are not always involved. The nearer the lesion is to the inferior 
maxillary branch the less likelihood there is of the auriculo- 
palpebral branch being injured. The orbicular muscle and the 
corrugator escape if the conductivity of the nerve is destroyed 
at or near the seat of injury. This is usually the case in the 
horse. If the nerve be diseased within the temporal bone there 
may be pain on pressure in this region and loss of hearing. It 
is also possible that if the nerve be injured in horses near the 
auditory meatus, the geniculate ganglion or somewhat deeper, 
there may be regurgitation. If the intracranial portion be dis- 
eased there may be functional disturbances of neighboring 
nerves, the auditory and abducens (deafness and squinting of 
the eye on the diseased side), and there may even be hemiplegia. 
In these cases all the branches are, as a rule, involved, but if the 
nucleus be diseased individual branches may be more or less 
free. Infranuclear paralysis involving exclusively the lips, 
nose and cheeks, is almost without exception due to a lesion at 
the geniculate portion, if no other nervous symptoms are 
present. 


Horses in poor condition or old horses frequently allow the lower lip to hang, 
but a prick with a needle always causes a contraction. In eases of facial paralysis 
this movement is absent because the paralysis is almost always of infra-nuclear 
origin and there is consequently a loss of reflex irritability. 


Treatment. Paralysis due to an injury or to cold tends to 
disappear without any special treatment, especially if the ani- 
mal be turned out. It appears to be probable that auto-mas- 
sage plays some part in the cure. Systematic massage of the 
muscles of the face and ear and the application of electricity 
must be borne in mind. In eases that are due to abscess-forma- 
tion or the growth of neoplasms surgical interference may have 
the desired result. 

Soft food should be given and particles remaining between 
the teeth and the cheeks should be removed. If the usefulness 
of the animal is impaired owing to bilateral narrowing of the 
nostrils the collapse of the paralyzed nostrils may be prevented 
by sutures or tracheotomy may afford relief. 


Literature. Cadéac, J. Vét., 1902, 526—Dexler, Monh., 1896, VII, 193; 
Nervenkrkh. d. Pferdes, 1899, 27 (Lit.); Ergebn. d. Path., 1900, VII, 458.—Dupas, 
Bull., 1904, 527.—Dutrey, Ann., 1906, 339.—Miiller, 8. B., 1900, 261—Pr. Mil. Vb., 
1899, 97.—Pesadory, Clin. Vet., 1906, 543.—Reinshagen, Pr. Vb., 1904, II, 62.— 
Vosshage, D. t. W., 1902, 483.—Hébrant & Antoine, Ann., 1911, 671. 


Spasm of the Facial Nerve. This occurs with moderate frequency 
in dogs as a result of encephalitis, due to distemper, the cause being 
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inflammation in the neighborhood of the nucleus of the nerve. In a 
ease carefully investigated by Cadiot, Gilbert and Roger, the contrac- 
tions remained unaltered after destruction of the paths leading to the 
nucleus of the facial nerve, but disappeared after destruction of that 
nucleus. The condition has also been observed in cases of meningitis 
and other forms of encephalitis, and apparently also in cases of simple 
neurosis. In all these cases, there are clonic spasms of the muscles 
supplied by the nerve, while in tetanus there are generally tonic 
spasms. 


4. Paralysis of the Auditory Nerve. 


Etiology. Paralysis of the cochlear nerve, the true organ 
of hearing, is a congenital defect in albinotic animals and is due 
to a defective condition of the spiral ganglion with resulting de- 
generation of the organ of Corti (Alexander, Tandler, Beyer). 
Paralysis of the nerve may also be caused by inflammatory 
changes in the internal ear (Jakob), or intracranial disease in 
the neighborhood of the medulla oblongata. In a horse, Ziet- 
schmann observed sudden bilateral deafness occurring over 
night and without any demonstrable cause. 

Paralysis of the vestibular nerve is frequently observed in 
dogs, pigs, rabbits and birds. It is often caused by inflamma- 
tion of the middle and internal ear as in swine plague (Berg- 
mann), in contagious rhinitis, inflammation of the nose caused 
by coccidia, and in chicken pest. The paralysis may also be 
caused by inflammation or caries of the petrous temporal bone. 
Other causes are: concussion of the brain (see page 650), and 
hemorrhages of the internal ear caused in a similar manner. 
Other diseases of the medulla or the cerebellum may cause in- 
terruption in the conductivity of the vestibular nerve. In pi- 
geons it is observed in cases of contagious meningitis (megrims). 


Symptoms. Bilateral disease of the cochlear nerve is easily 
recognized owing to complete deafness, but if the disease be 
unilateral it generally escapes the owner’s notice and is very 
difficult to demonstrate. 

Unilateral paralysis of the vestibular nerve is evidenced in 
all species by the head being held in an oblique position, the dis-| 
eased side being held lower (see figs. 125, 126 and 127), but the 
lower part of the head is generally turned back towards the 
sound side. This turning of the head may be slight or 45° to 
75°; but in birds it may be as much as 180° or more, so that the 
roof of the cranium is in many cases in contact with the ground 
(see fig. 127). Rolling movements are common in small ani- 
mals, but quite exceptional in the large, the rolling always being 
towards the diseased side. Animals sometimes take up strained 
positions. The abnormal position of the head causes the ani- 
mals, if they try to move at all, to walk in circles towards the 
sound side, but sometimes the movements are in the opposite 
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direction or at any rate they cannot walk in a straight line. 
There is frequently horizontal nystagmus towards the sound 
side with conjugate position of the eyes (see page 638). There 
may be difficulty in taking food and in birds it is commonly 
quite impossible. 

If the disease is bilateral it closely resembles cerebellar 
ataxia, only the symptoms are limited to the head and neck. 


In an albino breed, Kolzner saw a number of ducks with peculiar vestibular 
disturbances similar to those observed in dancing mice and tumbling pigeons. At rest, 
these dancing ducks held their heads slanting, immediately on leaving the eggs; the 
cervical vertebral column showed a compensatory scoliosis; the feet were convergent 
and the walk was markedly waddling, in zig-zag line. On land they executed motions 
in the circle, lasting for minutes, but only when they were not observed; in the water 
these movements were striking, mostly occurring to the left side and in gradually 


Fig. 127. Paralysis of the vestibular nerve in a fowl. Twisting of the head 
: more than 180°. 


narrowing circles so that ultimately they turned around their own axis, this motion 
being accompanied by rhythmical thrusts with the head. After a few minutes there was 
a brief pause, then the circular motions commenced immediately in the opposite direc- 
tion. If their eyes were covered, they executed only clumsy movements but could not 
goaway. After the artificial rotation of the body, nystagmus was not present, or only 
after very severe rotation. There were no auditory disturbances. Although macro- 
scopical changes could not be found, it was probably a congenital degeneration of the 
apparatus which governs the sense of orientation. 


Course. While paralysis due to injury generally disap- 
pears completely within a few days to a week, other diseases of 
the auditory nerve are, as a rule, persistent, depending upon 
the nature of the primary disease. 


Treatment. In traumatic cases quiet, and artificial feeding 
if necessary, are sufficient. If there is coincident disease of 
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the ear local treatment or surgical interference is indicated. 
In the socalled megrims of the pigeon an attempt should be made 
to isolate the diseased birds and carry out thorough disinfec- 
tion. Cold water may be sprinkled on the head and calomel 
given in doses of 0.02-0.05 gm. 


Literature. Alexander & Tandler, A. f. Ohrenheilkunde, LXVI, 161.— 
Barany, Neur. Cbl., 1906, 776 —Bergmann, Fortschr. d. Vet. Hyg., "1907, 249 (Lit.). 
—Beyer, A. f. Ohrenheilkunde, LXIV, 273.—Beyer & Lewandowsky, Engelmann’ 8 
A. f. Phys., ae 451.—Dexler, Z. f. Tm., 1897, I, 124.—Klee, Gefliigelkrkh., 1905, 
32.—Zurn, D. 7. 5 UbieS IRS i 278.—Kolzer, Zz. £. Phys., 1911, 481 —-Zietschmann, 
Bab. 1911, 64, 


5. Paralysis of the Glossopharyngeus. 


Etiology. An isolated paralysis of the glossopharyngeus 
is very rare and was observed more particularly in horses, by 
Bongartz, after acute pharyngitis, probably due to a secondary 
affection of the nerve; also by Zschokke after the localization of 
hyphomycetae in the air-sac, with secondary perineuritis. In 
exceptional cases tumors in the immediate neighborhood might 
be assumed to compress the nerve. Occasionally an isolated 
paralysis of the glossopharyngeus makes its appearance in- 
dependently. In the majority of cases the paralysis develops 
as a manifestation of bulbar paralysis in diseases of the cen- 
tral nervous system (meningo-encephalitis, enzootic meningo- 
encephalomyelitis, progressive bulbar paralysis, tumors), in 
the course of enzootic paralysis of the gullet, in certain in- 
fectious diseases (rabies, acute infectious bulbar paralysis), 
and of intoxications (botulism) ; it has been claimed that it may 
occur also in many intoxications from fungi. 


Symptoms. The symptoms consist in manifestations of 
paralysis of the gullet, with severe disturbances in deglutition, 
regurgitation or dropping of food from the mouth... Marked 
salivation is always present. Bits of food or a whole bolus 
may be arrested in the gullet and may then get into the larynx, 
leading often to pulmonary gangrene. The hand introduced 
into the pharynx, in large animals, does not cause contractions 
of the muscles of deglutition. Respiratory whistling or rattling 
noises may become audible during motion or even at rest. 


Straub and Friedberger noted that horses were unable to swallow water although 
they ingested dry feed quite in a normal manner. The cause of the trouble is unknown, 
and hardly anything else can be done than to give the feed mixed with as much water 
as possible in order to. introduce a sufficient amount of water into the stomach in this 
manner. 


Diagnosis. Other affections of the gullet must always be 
excluded by very careful examination (arrested foreign bodies, 
tumor, retropharyngeal abscess); also occlusion and compres- 
sion of the gullet. : 
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Treatment. The paralysis occurs preferably as a sequel 
of local inflammations and sometimes heals spontaneously 
(Dieckerhoff). In every case the animals must be fed arti- 
ficially (page 138). Inunctions with irritant drugs and subcu- 
taneous injections of nerve stimulants are used by many 
veterinarians (Bongartz reports recovery after daily injections 
of 0.05-0.06 gm. of strychnine; Langer gave 0.03 gm. with good 
result; Sonnenberg was successful with a single injection of 
0.025 gm. of arecoline, in a horse). In most cases the timely 
killing of the animals is unavoidable. 

Literature. Besnoit, Rev. vét., 1903, 10.—Bongartz, A. f. Tk., 1881, VII, 485.— 
Dexler, Nervenkrkh. d. Pferdes, 1899, 30.—Langer, Z. f. Vk., 1890, 417.—Pr. Mil. 


Vb., 1910, 86.—Sonnenberg, B. t. W., 1906, 858.—Straub Rep., 1858, 26.—Zschokke 
Schw. A., 1907, XLIX, 313.—Zuern, D. t. W. 1905, 62. 


6. Paralysis of the Vagus. 


Occurrence. Apart from paralysis of the recurrent nerve, 
paralysis of the vagus is of very rare occurrence owing to the 
protected position of the nerve. 


Etiology. Inflammatory processes in the vagus are some- 
times set up by bacteria or their toxins, or the nucleus or root 
of the nerve may become diseased owing to disease of the 
medulla oblongata. ‘Thomassen has adduced experimental evi- 
dence that in the horse chronic lead poisoning causes extensive 
paralysis of all the branches of the vagus. The various species 
of Lathyrus appear to be capable of producing a similar con- 
dition. Sometimes tumors may compress the nerve. 


Symptoms. Since the greater part of the pharynx and 
esophagus are supplied with motor fibers from the vagus, diffi- 
culty in swallowing is a prominent symptom; there may be re- 
gurgitation of food or it may collect in the esophagus. Paraly- 
sis of the muscles of the larynx causes stertorous and difficult 
breathing. The animals cannot be made to cough, but when 
coughing occurs naturally it is deep and prolonged. If at- 
tempts be made to make an animal cough there may be simply a 
prolonged forcible expiration. As a result of the difficulty of 
swallowing and loss of sensation of the mucous membrane of the 
larynx, food may pass down the trachea and may cause death 
by suffocation or more frequently gangrenous pneumonia. The 
pulse is accelerated and in cases of lead poisoning it is hard. 
There are also in all probability disturbances of the movements 
of the stomach and intestines, but nothing definite is known at 
the present time regarding this. ; 


Treatment. This is, as arule, useless. In cases of chronic 
lead poisoning the systematic administration of potassium iodide 
may be tried. 


Literature. Thomassen, Monatschr. f. Psych. u. Neurologie, 1903, 423 (Lit.). 
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7. Paralysis of the Recurrent Nerve. 
(Roaring, Laryngeal Hemiplegia.) 


Historical. The connection between roaring and paralysis of the 
recurrent nerve was first demonstrated by Dupuy (1830) and Youatt 
(1833) showed that the paralysis of the nerve is followed by atrophy 
of the muscles supplhed by it. The true nature of the disease was 
first explained fully by Giinther (1834). Within recent years 
(1902) the experiments of Thomassen and the histological investiga- 
tions of Liihrs (1904) have added considerably to our exact knowledge 
of the condition; and the clinical observations of Dieckerhoff (1900), 
and the work of Schindelka and Polansky (1889), and of Malkmus 
(1897) have also added greatly to our knowledge of the subject. 


Occurrence. Roaring is exceedingly common in horses in 
England, France, Hanover, Holstein, Austria and Hungary and 
in countries in which horses, and especially thoroughbreds, are 
bred in conjunction with intensive agriculture. In the Argen- 
tine Republic and in South America generally, in Egypt, India, 
Arabia and Australia the disease is rarely met with (Nocard, 
Fleming). Isolated cases occur in the other species. 


Etiology. Recent investigations appear to support the 
view that in the immense majority of cases infectious diseases 
are to blame for the causation of recurrent paralysis. EXxperi- 
ence shows that the disease is a common sequel to strangles, 
pneumonia or infectious sore throat, and it is worthy of notice 
that in all these three diseases the streptococcus equi is more 
or less concerned. The effect of strangles is shown clearly in 
that in the Argentine Republic, where strangles and pneumonia 
are not of common occurrence, paralysis of the recurrent nerve 
is only exceptionally observed (Nocard), while the part played 
by pneumonia is shown by the records of the Prussian army in 
which 0.4 to 2.8 per cent of the animals affected with pneumonia 
afterwards become roarers. In these cases the paralysis is 
principally due to inflammation caused by bacterial toxins cir- 
culating in the blood. In a ease recorded by Frohner there was 
paralysis of the nerve due to dourine. 


It was shown by the histological investigations of Thomassen that there was 
a degeneration of the nerve fibers which reached a maximum in the immediate neigh- 
borhood of the larynx and that the alterations gradually became less pronounced 
in the central direction until they had entirely disappeared in the nerve in the 
lower portion of the neck or in the chest cavity. There were no changes in the 
fibers running in company with the vagus itself. Apparently the toxin tends to 
affect the distal portion of the nerve. In many cases of pneumonia the paralysis 
may be produced by extension of inflammation in the left thoracic cavity to the 
nerve lying in the subpleural connective tissue. 


In a proportion of cases a causal connection can be traced 
between the disease and certain poisons. Thomassen proved 
experimentally beyond a doubt that in the horse lead is capable 
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of causing degeneration of all the branches of the vagus, the 
degeneration being most pronounced in the terminal portion 
of the left recurrent nerve. The observations of Beckmann 
and Schmidt yielded the same results; animals working in 
the neighborhood of lead works are affected in large num- 
bers. In rare cases the disease may be caused by long-con- 
tinued feeding on certain foods, riga pea, chick pea, lucerne. 
Whether the disease in these cases is due to a lesion of the 
nucleus, as supposed by Leather and Cadéac, or to a peripheral 
disease, is not definitely known. In view of the fact that the 
foods mentioned are not generally responsible for any such 
effect it must be supposed that they are capable of affecting the 
nerve injuriously under certain circumstances only. Verrier 
was able to demonstrate the toxic effect of the Lathyrus cicera 
experimentally, while Agonigis’ experiments were negative. 
The cause of the suddenly occurring paralysis observed by 
Friis and Miller in a number of horses after feeding on mo- 
lasses is quite unknown. 

Other causes play a small part in the production of the 
disease. Diseases of this kind are observed more frequently in 
the other species. Aneurism of the aortic arch may cause 
pressure on the nerve, as may also tumors at the entrance to 
the chest, in the neighborhood of the aortic arch, or the trachea, 
and one branch is as likely to be subjected to pressure as the 
other. Enlarged lymphatic glands must be considered in this 
connection and also malignant growths, suppurative inflamma- 
tion, leukemia and pseudo-leukemia. It is only rarely that the 
cause of the pressure is enlargement of the thyroid, dilatation 
of the esophagus or abscess in the neck. 

The recurrent nerve rarely suffers traumatic injury, and 
when this does happen it is generally the more superficially 
placed nerve on the left side; for example in opening an abscess 
(Kihnert) or venesection (Giinther). Huth explains the com- 
mon occurrence of the disease among geldings on the supposi- 
tion that the nerve on the left side is injured mechanically while 
the animal is thrown for the operation of castration. This view, 
however, is not in agreement with the manner in which the 
disease develops and its course. 

In many cases rheumatism is supposed to be the cause, but 
even in these cases the coincident effects of infective materials 
are not excluded. , 

Finally, bulbar paralysis is generally followed by paralysis 
of the recurrent nerve. Supra-nuclear paralysis has-not as yet 
been observed in animals. 

Experience shows that in about 95 per cent of cases the 
paralysis is on the left side. Attempts are made by many 
authors to explain this by the peculiar anatomical disposition 
of the left recurrent nerve. 


The nerve on the left side is considerably longer than that on the right. It 
passes right into the thorax and turns round the arch of the aorta, while the right 
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nerve passes round the costo-cervical artery. The nerve on the left side is covered 
by the pleura almost up to its point of exit from the chest, and in the neck it is 
placed much more superficially than the right nerve. There appear to be grounds 
for the supposition that the longer nerve is more exposed to unfavorable influences 
than the right. According to Martin the conductivity of the nerve may be disturbed 
by pulsation of the aorta if that is excessive, or if the nerve is in close contact with 
a dilated arch. According to Ellenberger the fat around the aorta disappears when 
a horse is in training and consequently the recurrent grasps the aortic arch more 
closely. Some authors state that a long neck is a predisposing influence. They 
hold that if the neck be very long the nerve is stretched and pressed more firmly 
against the aorta. Finally, according to Martin, the backward displacement of the 
heart during development of the other organs must be compensated for by the 
nerves. 


Thomassen’s investigations furnish a more satisfactory 
explanation of the facts observed. In the great majority of 
cases it must be supposed that the left recurrent nerve is far 
more susceptible to toxins and infective materials. Experience 
shows that in poisoning with riga pea or lead it is principally 
or exclusively the left nerve that is affected and, further, in 
the apparently primary cases of roaring there is inflammation 
only in that portion of the nerve which is outside the cavity of 
the chest, well away from the influence of the circulatory sys- 
tem. The reason of the greater susceptibility of the left nerve 
to toxins is not yet known. 


It appears to be very doubtful whether there is such a thing as roaring due 
to a primary disease of the muscle, if one excepts the case (Glockner) in which 
there was thrombosis of the carotid. The coincident disease of the muscles suspected 
by Nocard is quite possibly the result of degeneration of the nerve set up by the 
virus of strangles. On the other hand the cases of recovery that are considered by 
some authors to furnish proof of the myopathic origin of the disease in reality do 
not furnish any such proof since recovery of the nerves may take place. 

It is generally admitted that a tendency to the disease is hereditary, and in- 
vestigations confirm this view. Cadéac and Nocard rightly point out that the fre- 
quent occurrence of the disease in certain studs may be due to the frequent oc- 
currence of strangles and pneumonia. Thus, in the Argentine Republic where roaring 
occurs very rarely, imported stallions that are roarers are used for breeding with- 
out the tendency to the disease being transmitted to their offspring. Certain 
breeds, especially well-bred animals, and English thoroughbreds appear to be more 
liable to become affected than half-breds or others. Age appears to exercise some 
influence on the occurrence of the disease, the majority of cases occurring in ani- 
mals between the ages of 3 and 6 years. Old horses are affected with moderate 
frequency, but it is very rare to find an animal affected during the second or 
third year. Sex appears to have no influence on the occurrence of the disease. 


Miiller has seen the disease repeatedly in the dog. In one ease, 
the animal had had an attack of broncho-pneumonia, due to distemper 
five months previously; while another case was caused by dragging on 
the collar while being led. Frick records a case due to a fall out of a 
window, and in a case recorded by Albrecht, the cause was not dis- 
covered. Paralysis of the recurrent nerve has been observed in cattle 
by Vitz, Ollmann, Besnoit and Prietsch, the cause being enlargement 
of the peribronchial lymphatic glands. 


Pathogenesis. Since the recurrent nerve is a mixed nerve 
the excitability of the sensory fibers is first increased, the in- 
creased irritability being in proportion to the rapidity with 
which the process develops. If the disease develops slowly, 
there may be only very slight irritability of these fibers. Sooner 
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or later the motor fibers lose their conductivity with resulting 
paralysis and atrophy of the muscles supplied by them. For 
some unknown reason it is only the nerve fibers supplying the 
muscles dilating the glottis that are affected in the first in- 
stance, but afterwards the others may become paralyzed. In 
exceptional cases the muscles constricting the glottis are first 
attacked, or both dilators and constrictors may be affected 
simultaneously. According to Malkmus this is the common con- 
dition. As a result of the infranuclear paralysis and con- 
sequent relaxation of the muscles, the vocal cord on the affected 
side does not move at all or only ‘slightly, but is drawn towards 
the middle line by the unaffected constrictor of the larynx. It 
may, however, be forced into the lumen of the larynx together 
with the arytenoid cartilage by a forcible inspiration, but in 
either case there is stenosis of the larynx. At the same time 
the lateral laryngeal pouch (Morgagni’s) is dilated during in- 
spiration, partly through the removal of the vocal cord from 
the wall of the larynx, partly because of the suction produced by 
the inspiratory lowering of the pressure behind the glottis. 
Innumerable repetitions of this cause a gradually increasing 
dilatation of the lateral laryngeal pouch, which ultimately be- 
comes permanent; this makes possible a further lateral dis- 
placement of the vocal cord during inspiration, and in time a 
sinking downward of the laryngeal framework on the affected 
side, in consequence of the limp paralysis of the laryngeal 
muscles. All these factors contribute in determining an in- 
spiratory stenosis of the larynx but during expiration the air 
can pass out without hindrance, the vocal cords being pushed 
aside by the outgoing air current. Paralysis of the muscles 
causing closure of the glottis destroys the power of coughing. 
In time the conductivity of the sensory nerves is lost with the 
result that there is loss of sensation in the mucous membrane 
of the diseased side, and also to some extent of the opposite 
side, because some fibers of the nerve may pass from one side 
to the other. 


Anatomical Changes. In the early stages and in slight 
cases the only recognizable lesions are pale yellow streaks in 
the posterior crico-arytenoid muscle. These streaks may also 
be present to a less extent in the lateral crico-arytenoid muscle 
and the transverse arytenoid. In severe cases there is degen- 
eration of a number of the fibers, and finally the muscle may 
be pale yellow or grayish-red in color and flattened in shape. 
If the recurrent nerve be exposed the reduction in the size of 
the nerve and its gray color indicate the degeneration that 
has occurred, but as a rule, the first exact information as to 
the diseased condition of the nerve can be obtained only by his- 
tological examination. 


According to Sussdorf the portion of the nerve lying between the aortic arch 
and the trachea is normally flattened. Lihrs pyates that the left nerve is thinner 
than the nerve on the right side. 


Anatomical Changes. Symptoms. a 


Symptoms. The most striking symptom is stridor in the 
larynx during inspiration. The sound varies in different cases 
and with few exceptions is heard only during movement. The 
character and intensity of the sound depend upon the degree 
of the stenosis, and continued exercise or great exertion 
are determining factors in the production of the sounds. 
Thus in a slight case great muscular exertion, such as gallop- 
ing on soft ground, causes only a slight whistling sound, while 
in the later stages of the condition, in severe cases, or in cases 
in which the constrictors are perfectly or practically healthy, 
while there is paralysis of the dilators of the glottis a few mo- 
ments’ trotting are sufficient to cause a much more audible 
sound. Now and then, cases are met with in which the partic- 
ular sound is audible even while the animals are at rest, or from 
the slightest stimulation of any kind. Cases are very rare in 
which owing to bilateral paralysis there is a sound during 
expiration due to stenosis of the glottis. It is easy to prove 
that the sound is influenced by the quantity of air entering the 
trachea and the rapidity with which it is taken in. If one 
nostril of a roarer be closed or both of the nostrils are par- 
tially closed the noise due to the stenosis disappears immedi- 
ately. In this lies the explanation of the fact that the sound 
ceases immediately after the animal stops, or at the latest with- 
in 5 to 8 minutes after. 

Respiration is more or less difficult during severe exertion. 
Simultaneously with the appearance of the sound, symptoms 
of dyspnea set in, the nostrils are opened out in a trumpet-like 
manner, the ribs are raised spasmodically, the flexible por- 
tions of the chest wall sink inward at each inspiration, and 
the anus moves in and out with each inspiration and expira- 
tion respectively. If the work be continued there may, in severe 
eases, be symptoms suggestive of suffocation and the horse 
may fall down. The difficulty of respiration soon disappears, 
and within one to five minutes after the animal stops, there 
may be only as much deviation from quiet respiration as is 
seen in sound horses under the same conditions. 

During rest symptoms are either very slight or quite ab- 
sent. In somewhat more advanced cases it is often difficult to 
make animals cough, but the cough in such cases is deep, pro- 
longed and rattling. In many cases the neigh is more hoarse. 
Before the paralysis appears, and for a time afterwards, there 
is dry cough without nasal discharge and without rhonchi. 
This affords an explanation for the appearance of ‘‘laryngeal 
eatarrh’’ observed by several authors before that of the laryn- 
geal paralysis. 

In the far advanced cases an abnormal motility of the left 
arytenoid cartilage may be determined with certainty in only 
very few cases. Mistakes are very likely to happen in this, 
as also in recognizing an atrophy of the muscles on the external 
surface of the ary-cartilage, and the asymmetry of the larynx. 
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The same is the case in the diagnostic evaluation of the 
stenotic sounds that are produced artificially by pressure upon 
the ary-cartilage; if in laryngeal paralysis an equal though very 
slight pressure is exerted alternately upon both ary-cartilages, 
they are louder, according to Malkmus, on pressure upon the 
right cartilage; at the same time inspiration becomes impossible 
or is interrupted abruptly, especially if the examination is 
made during increased respiration soon after exertion. The 
cause is found in the fact that the glottis is closed almost com- 
pletely when the right vocal cord approximates the paralyzed 
left cord. : 

The laryngoscopic findings are characteristic (Figs. 128, 
129). In cases with paresis of the laryngeal muscles on the 
left side, the motions of the left vocal cord and of the left ary- 
cartilage are found to be less wide and somewhat retarded, 


Fig. 128, Laryngoscopic picture of left- 
sided paralysis of the larynx in a horse. 
a, dorso-caudal wall of the pharynx; b, 
left arytenoid cartilage; ¢c, ventral wall 
of the trachea, with the glottis; d, left 
vocal cord, externally to it the lateral 
laryngeal pouch; e, epiglottis; f, dorsal 


Fig. 129. Laryngoscopic picture of left- 

sided paralysis, 34 year after the exci- 

sion of the lateral pouch of the larynx 

by Plosz. d, left vocal cord fixed by 

cicatricial tissue which fills the left 

laryngeal pouch. (The other designa- 
tions as in Fig. 128.) 


surface of the velum palatis. 


the glottis is slightly asymmetrical, especially if the right vocal 
cord is in inspiration-position. In case of total paralysis, the 
left ary-cartilage and vocal cord are immobile or they may be 
deviated toward the median plane during inspiration, if respira- 
tion is deep. Even in these cases, a slight, jerky motion may 
be seen in the left ary-cartilage, owing to contraction of the 
M. cricothyroideus which receives its nerve supply from the N. 
laryngeus superior. If all laryngeal muscles are paralyzed, 
the left vocal cord is seen to occupy the so-called cadaver posi- 
tion, that is to say, in a middle position between inspiration and 
expiration. The glottis 1s always asymmetrical, it has the 
shape of a triangle with unequal sides, and is less wide in its 
left half; the same is true of the entrance to the larynx, owing 
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to the sinking down of the ary-cartilage, the tip of the epiglottis 
being displaced slightly to the left. In cases with exclusive or 
predominating paralysis of the dilator muscles of the glottis, 
the paralyzed vocal cord is more or less vertical, near the 
median line, because of traction by the antagonistic muscles 
which close the glottis. In paralysis of the latter muscles, 
which occurs occasionally according to Thomassen, the paralyzed 
vocal cord does not bulge inward after artificial narrowing 
of the nostril, on blowing up the nose or in pulling at a belt 
fastened to the thorax. At the same time there is hoarseness 
or even aphonia, and cough with open glottis. In paralysis of 
the right side of the larynx, which is very rare, the related 
changes are noted on the right side. In bilateral laryngeal 
paralysis the glottis is narrow, slit-shaped, on inspiration the 
vocal cords are spread apart, on expiration they are pushed 
aside. 


The immobility of the vocal cords is differentiated from the absence of motion 
when they are in inspiration position, by noting that the play of the cords becomes 
manifest on pressure upon the nasal septum, on blowing up the nose, on fastening and 
pulling one or two belts on the thorax (Malkmus), and if the nostrils are made nar- 
rower by compression. 

According to Bassi the behavior of the vocal cords may be observed in horses 
with strong illumination of the posterior part of the wide-open mouth. While this 
method is successful in smaller animals, it is cumbersome in horses and, moreover, 
unreliable on account of the great length of the velum palatis. 

Laryngeal paralysis caused by Lathyrus sativus is often preceded by more or 
less severe dermatitis of the extremities (Hoeg, Bang, Wisniewski). 


Course. In the great majority of cases the disease is 
chronic. It is only very occasionally that the condition appears 
suddenly with pronounced symptoms of illness, persists for 
several weeks and then gradually disappears or becomes chron- 
ic. Such cases have been recorded by a number of authors 
(Giinther, Lies, Vollers, Alberts, Albrecht, Malkmus, Friis, 
Miller and others). Malkmus, from the findings in one case 
carefully examined with the laryngoscope, describes a complete 
bilateral paralysis as opposed to the usual unilateral chronic pa- 
ralysis, in which there is a possibility of recovery. With the 
exception of these very rare cases the progress of the disease 
is slow. Symptoms appear at the most four to six weeks after 
the commencement of the disease process and reach their 
maximum after a long time, sometimes one to two years. 
Sometimes paralysis makes its appearance ten to eleven days 
after the appearance of the primary disease (Rosenfeld, Froh- 
ner). The sound due to stenosis increases from this time on- 
wards, in constantly shorter intervals during work, until a few 
paces are sufficient to cause a loud roaring and symptoms of 
dyspnea. 


Diagnosis. Paralysis of the vocal cords or their muscles 
can be determined with certainty only by examination with the 
laryngoscope, and in small animals by direct inspection. If it 
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is .possible to press the arytenoid cartilage easily into the 
larynx or if atrophy of the muscle on the outer surface of the 
cartilage can be detected one may form the opinion that the 
disease is in existence, but this can only be done in advanced 
cases, and the possibility of error is not excluded. Coughing 
is of only slight value from the point of view of diagnosis be- 
cause it is difficult or impossible to make many sound horses 
cough. If paralysis exists already, the cough may not be spe- 
cially characteristic, and on the other hand, there may be the 
peculiar type of cough in other diseases of the larynx. 

The method proposed by Wester, to determine the existence 
of paralysis of the larynx, by palpating the interior of the organ 
with the index finger, after cutting through the ligamentum 
crico-tracheale for about 2 cm. will hardly be applied, in spite 
of its being without danger. 

With a probability that amounts almost to certainty the 
disease may be diagnosed when some other disease is or has 
been in existence which experience has shown may be followed 
by paralysis of the recurrent nerve (strangles, pneumonia, 
neoplasms, aneurism, ete.). In the absence of such information 
and without inspection of the interior of the larynx one can 
diagnose with certainty only some stenosis of the upper air 
passages or larynx, generally termed roaring, but only a con- 
ditional opinion can be expressed as to whether paralysis of 
the recurrent nerve is the cause of the condition. According 
to Cadéae and Fleming, whistling and roaring are caused by 
paralysis. of the recurrent nerve in 95 to 99 per cent of cases. 

Whistling and roaring during: work may be due to stenosis — 
of the upper air passages from other causes. Neoplasms in 
front of or in the larynx (tumor-like growths of a glanderous 
nature, Dexler), dilatation of the guttural pouches, curvature 
of the trachea, proliferations of the laryngeal mucous mem- 
brane, may cause exactly similar symptoms, as may also ste- 
nosis of the pharynx or posterior portions of the nasal fosse. 
While the last named type of stenosis, and that due to curva- 
ture of the trachea or larynx can be detected by careful exam- 
ination of the exterior, this is. not so in the case of stenosis of 
the larynx. 

Stenosis of the larynx may occur in acute diseases, and 
especially in acute edema of the glottis, or owing to acute 
swelling of the mucous membrane. In such cases a diagnosis may 
be based on the history of the case, the course of the disease, and 
especially the alternation of exacerbations with improvements. 

Temporary paralysis of the recurrent can only be differ- 
entiated from the chronic progressive form of the disease by 
observation of the course taken by the process. 


The best method of testing a horse as to whether he is a roarer is to gallop 
it in a circle on a lunging rein with its head held in and turned slightly to the 
right. If results are not obtained, saddle horses may be galloped or ridden at 
a fast trot and harness horses may be driven. If possible the ground should be 
soft in order to cause violent inspirations and to avoid masking the sound by the 
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noise made by the cart or by the horse’s feet. It is only a high-pitched whistle or a 
deep roar that indicates stenosis. A sound of this type is never produced by a sound 
horse. 


Prognosis. Laryngeal paralysis due to some infectious 
disease or intoxication not rarely disappears within some 
weeks or months, while the apparently spontaneous disease, or 
paralysis due to compression of the nerve is constantly pro- 
gressive and is associated with a decreased power of work or 
loss in value. The question as to the extent to which the dis- 
ease affects the animal’s capabilities solely depends upon the 
_type of work done. Whereas, a saddle horse is rendered use- 
less by a moderate severity of the condition, a draught horse 
or one that is used at slow paces may last for years. 

In the early stages of the disease difficulty of respiration 
appears even with severe work only after a long time, thor- 
oughbreds are capable of running short races without distress. 
Thomassen’s investigations have shown that age is a factor 
that comes into play, for disturbances are more severe in young 
animals, presuming the extent of the disease of the nerve to 
be the same, and also in addition to the paralysis of the mus- 
cles, marked distortion of the whole larynx is more likely to 
happen in young animals. 


Treatment. In acute cases the treatment must be regulated 
according to the presumable cause and consists more parti- 
cularly in efforts to counteract catarrh of the respiratory pas- 
sages that may persist, also if necessary in a change of feed 
or pasture, if the influence of poisonous substances is suspected 
with some reason. In cases of bilateral laryngeal paralysis, the 
animals must be guarded against excitement and excessive mus- 
cular exertion, because attacks of suffocation occur easily and 
may even lead to asphyxia if the current of the air is not dimin- 
ished at once by closing one nostril. These complications may 
be prevented by tracheotomy and the introduction of a perma- 
nent tube. Lindemann claims to have secured recovery in many 
cases by stimulating the dilator-muscles of the vocal cords, caus- 
ing them to make vigorous contractions, and by frequently 
repeated occlusion of the nostrils. 

In chronic cases it has been recommended to give intra- 
tracheal injections of strychnine (0.01-0.05 gm. in increasing 
doses, 2'to 3 times daily) and of Lugol’s solution (20-30.0 gm.), 
but the results have been as little satisfactory as from the inter- 
nal administration of preparations of iodine and arsenic. 
Draft-horses may be kept in a usable condition by tracheotomy 
and the introduction of a permanent tube. This method has 
‘been applied successfully even in race-horses and seems to in- 
fluence the disease favorably (Albrecht). On the other hand, 
bridles are not to be recommended which make the nostrils nar- 
rower artificially, and thereby suppress the stenosis sounds, be- 
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cause they reduce the working capacity of the horses at the same 
time. 

Of operative methods of treatment, the nerve-suture may 
be mentioned, by uniting the N. recurrens with the trunk of 
the vagus, after which Tagg noted recovery in three out of six 
horses. The resection of the arytenoid cartilage together with 
the vocal cord, as proposed by Guenther and modified by Stock- 
fleth and Moeller has repeatedly caused the disappearance of 
roaring; unfortunately it reappeared in a number of the cases 
(according to Hirsch in 50%), and the operation has been 
abandoned in consequence. Blanchard advocated cricotomy or 
ericoidectomy and has cured 17 out of 36 horses treated in this 
manner. As far as roaring and dyspnea are concerned, more 
favorable and permanent results are obtained from excision of 
the lateral laryngeal pouch (arytaenoidopexy), an operation 
which was done successfully by Guenther and faken up more 
recently by Williams who, together with several others (Hob- 
day, Cook, Bossi, Eberlein and others) perfected it further. It 
consists in the complete removal of the mucous membrane of 
Morgagni’s pouch, with the purpose of causing the pouch to 
be filled with granulation-tissue and the vocal cord to become 
adherent to the lateral wall of the larynx. Disturbances in the 
course of healing, by passive displacement of the vocal cord 
and of the ary-cartilage during increased respiratory move- 
ments, are prevented by resting the horses during the period 
of 3 to 314 weeks required for the healing of the wound, and 
by permitting only moderate motion for three weeks longer. 
Several authors believe it proper to remove both lateral laryn- 
geal pouches even though the paralysis is unilateral in most 
eases. After arytaenoidopexy Williams records recovery in 
77% of the cases, Hobday in 66%, Plosz in 91%, Eberlein in 
75%; the last mentioned author saw marked improvement in 
15% more and obtained a negative result in only 2% of his cases. 


The excision of the lateral laryngeal pouch is done usually in the dorsal posi- 
tion, the head being on the stretch and lowered. Narcosis is procured by means of 
chloralhydrate (40-60 gm. per os in water, or 30-40 intravenously, or 60-70 per rectum) 
or by chloroform, followed by local anesthesia of the mucous membrane of the larynx. 
After suitable preparation of the field of operation, an incision is made, 10-12 em. 
long, the bleeding is arrested after which the larynx is opened; according to Eberlein 
this is done best by cutting the cricoid cartilage, the crico-thyroideal and the crico- 
tracheal ligaments. Then the mucous membrane is cut along the border of the lateral 
pouch, dissected out and loosened from the subjacent tissue by means of a long knife 
or scissors; Eberlein prefers dull dissection with the index finger which is introduced 
into a wound at the border of the pouch. The loosened mucous membrane is then 
removed in toto. 

Only the external wound requires after-treatment. After the operation the 
animal is fastened to the halter from which the throat-strap has been removed; it 
receives neither food nor water for 24 hours; the next day only water, and after that 
thin bran feed and very little hay; from the fourth day on the normal food ration 
may be given gradually. 

Williams and Cook do the operation on the standing animal. The horse is pre- 
pared as if for tracheotomy, the laryngeal pouch is opened, the mucous membrane 
anesthetized and then the mucous membrane of the lateral laryngeal pouch is removed 
by twisting motions of an instrument devised by Williams for the purpose, or with 
the rough curette, proposed by Cook, which is attached to the finger. 
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If exact observations provide actual proof of the transmis- 
sion of the predisposition in special cases, it is advisable to 
cease breeding from the animal transmitting it. 


Literature. Agonigi, N. Ere., 1900, 305.—Albrecht, W. f. Tk., 1905, 305, 
343.—Beckmann, Z. f. Vk., 1891, 253.—Cadéac, Journ. Vét., 1909, 30.—Dexler, 
Nervenkrkh. d. Pferdes, 1899, 34 (Lit.); Ergebn. d. Path., 1900, VII, 459 (Lit.).— 
Friis, Maanedssk., 1905, XVII, 265.—Frohner, Monh., 1908, XIX, 123.—Guttmann, 
Z. f. Vk., 1908, 80.—Harms, B. t. W., 1906, 97.—Hirsch, Uber die Arytainektomie 
usw. Diss. Leipzig, 1908 (Lit.).—Labat, Rec., 1900, 155.—Malkmus, D. t. W., 
1897, 19.—Moller, Das Kehlkopfpfeifen d. Pferde, 1888 (Lit.).—Miller, S. B., 
1892, 25; 1893, 21.—Prietsch, ibid., 1905, 77.—Rosenfeld, Z. f. Vk., 1895, 161.— 
Tayg, Journ. of comp. Path., 1904, 156——Thomassen, Monh., 1904, XIV, 193, 
289; Monatsschr. f. Psych. u. Neurol., 1903, 423 (Lit.).—Verrier, Rec., 1883, 657. 
—Vosshage, D. t. W., 1900, 209.—Walther, 8. B., 1902, 167—Bang & Hoeg, B. t. W., 
1912, 567 (ref.).—Behrens, Monh., 1911 XXII, 177.—Eberlein, A. f. Tk., 1912, 
XXXVIII, 409 (lit. on operative treatment).—Grebe, B. t. W., 1911, 819.—Marek, 
Be if qs 1912, XVI, 371.—Wisnieloski, B. t. W., 1912, 668.—Woolbridge, Vet. Journ., 
1911, 271. 


Spasm of the Larynx (Spasm of the Glottis). Spasm of the glottis 
is a permanent spasm of the contractors of the glottis, which may oc- 
clude the opening and may lead to most severe dyspnea and even to 
suffocation. This condition seems to be infrequent in horses and dogs, 
but is seen often in rachitic young pigs, and probably also in young 
ruminants under similar conditions. 


Etiology. No proofs exist for an idiopathic occurrence of larynx- 
spasm, as for instance owing to general nutritive disturbances. The 
affection usually is a secondary phenomenon which may occur by reflex- 
action, through an irritation of the sensory nerve-endings of the laryn- 
geal mucous membrane, on inhaling irritating vapors, because of wedged 
in foreign bodies (Tabusso), through plugs of exudate (Lesbre) or on 
account of pediculated tumors (Lesbre, Degive). Many cases seem to 
develop on a neurotic basis. Rachitis is a frequent etiological factor, 
especially in young pigs, in which the attacks make their appearance 
even before the visible changes in the bones, and constantly reappear 
in the further course of the disease. The cause may be assumed to lie 
in a deficiency of the organism in calcium. Attacks of this spasm are 
seen occasionally, also in osteomalacia. 


The symptoms consist in sudden attacks of exceedingly severe 
dyspnea with laryngeal stridor in both phases of respiration, or in the 
cessation of respiration after a few whistling breaths. At the same time 
signs of urgent air-hunger are manifest, such as dilatation of the nostrils, 
open mouth, staring and anxious expression, restlessness, and in cases of 
rachitis or osteomalacia muscular convulsions. The attacks may last 
a few seconds to minutes and disappear rapidly, the cessation of respira- 
tion being followed by a few whistling breaths. These attacks are apt 
to be repeated at intervals of variable length, even several times a 
day. .Those associated with cessation of respiration may cause suffoca- 
tion if they last longer than two minutes. 


Diagnosis. It is necessary to exclude acute edema of the glottis, 
pediculated tumors in larynx and pharynx, laryngeal paralysis especially 
in acute or in bilateral cases. In contrast to these conditions, the laryn- 
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geal stenosis-sounds in spasm of the larynx are often independent of 
motion and occur during both phases of respiration; laryngoscopic ex- 
amination during an attack shows closure of the glottis. Between the 
attacks the larynx should be examined locally, if possible with the 
throat-mirror, and in young animals it should be determined whether 
their food is deficient in lime. 


‘The treatment consists in the administration of narcotic remedies 
(morphine, chloralhydrate), in removing the cause by feeding sub- 
stances rich in lime. Arrested foreign bodies and plugs of exudate or 
pediculated tumor should be removed. If the attacks are prolonged, 
only tracheotomy is able to save life. 

Literature. Degive, Ann., 1881, 496.—Dieckerhoff, Spez, Path., 1904, I, 806.— 


Marek, A. L., 1912, 159.—Tabusso, Giorn. d. R. soc. ed accad. vet., 1908, 215.—Wirth, 
On Ward. Tk., 1910, 102. 


8. Paralysis of the Lingual Nerve. 
(Paralysis Nervi Hypoglosst.) 


Etiology. Paralysis of the lingual nerve is observed rarely, 
‘more particularly in horses, cattle and dogs. In some cases 
it is caused by traumatic injury to the nerves in deep wounds 
or contusions (possibly produced by the halter) on the neck, 
also by overextension in pulling out the tongue forcibly, further 
-by compression in extravasation of blood, by abscess or tumors 
in the immediate neighborhood. In these cases the paralysis 
is limited, usually, to one-half of the tongue, in contrast to the 
paralysis occurring in diseases of the central nervous system, 
which may be bilateral, these diseases being localized in the 
region of the medulla oblongata, as in encephalitis, meningo- 
encephalomyelitis, brain tumors, bulbar paralysis, cerebral con- 
tusion, and even in contusion of the spinal cord if this reaches 
high up. 


Symptoms. In the case of one-sided paralysis of the 
tongue, the default in the function of the M. genioglossus on 
one side causes the tongue to deviate toward the affected side 
when the organ is pushed forward. In bilateral paralysis the 
tongue hangs out on the side or from the center of the mouth, 
and it cannot be withdrawn. In both contingencies disturbances 
exist in eating and drinking, also in chewing and swallowing, 
and these are far more severe in bilateral paralysis in which 
chewing and swallowing are impossible. In accordance with the 
origin of the paralysis, which is always nuclear or infranuclear, 
a prolongation of the trouble leads to uni- or bilateral atrophy 
of the tongue, the surface of which is wrinkled; and the organ 
is injured by the teeth on chewing. 


Diagnosis. This is based upon the deviation of the tongue 
when it is moved forward, or upon the inability of the animal 
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to retract the organ which hangs out limply but appears un- 
changed except that it may be atrophic. The protrusion of a 
greatly swollen tongue in acute inflammations and through acci- 
dental, wedged-in foreign bodies is readily determined by local 
examination; in old phlegmatic or exhausted horses and in the 
so-called tongue stretchers the condition may be recognized by 
the fact that the animals use their tongue freely on eating and 
drinking, and retract it promptly if it is touched. The same 
is true for the protrusion of the tip of the tongue in the incipient 
stage of paralysis of the facial or trigeminus nerves. 


The prognosis is usually unfavorable, except in cases of 
extracranial, traumatic paralysis, which disappear often in a 
few days. 


Treatment. In cases of traumatic paralysis, an attempt 
should be made to promote recovery by massage, and by irritat- 
ing inunctions on the neck; injections of strychnine are useless. 
If eating and drinking are impossible, artificial feeding must be 
resorted to if the localization of the pathological process in- 
dicates that treatment is advisable. 


Literature. Friedrichs, B. t. W., 1911, 537—Kater, Pr. Mt., 1868-69, XVII, 
171.—Kuntschik, O. W. f. Tk., 1912, 389. 


9, Paralysis of the Suprascapular Nerve. 


Occurrence. Up to the present time this disease has been 
observed almost exclusively in horses, but in these animals the 
condition is not very rare. A case in a dog has been recorded 
by Zimmermann, and a few cases in cattle by Kovacs, Bru and 
Székely. 


Etiology. Paralysis of the suprascapular nerve is gener- 
ally due to mechanical injury in the neighborhood of the 
shoulder. It is caused principally by colliding with some ob- 
ject or another horse, the nerve being injured where it turns 
round onto the outer surface of the shoulder blade, and is 
placed practically superficially an inch or two above the 
shoulder joint. The nerve may be injured by falling, slipping, 
when an animal is east, or through fracture of the scapula; 
according to Vennerholm it may be caused by a badly fitting 
hame-collar or by the presence of fibrous swellings near the 
nerve. Zimmermann saw paralysis occur in a dog in connec- 
tion with paralysis of the anconeus muscles. Vennerholm as- 
sumes that the atrophy of the supra- and infraspinatus muscles, 
called paresis of the N. suprascapularis, in the horse, usually 
occurs in consequence of paralytic hemoglobinemia. 


Symptoms. Paralysis of the suprascapular nerve causes 
paralysis of the supra- and infra-spinatus muscles, the deltoid 
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and teres minor. The result of this is that the leg moves 
backwards ‘and outwards when weight is put on it, and 
especially when the weight first falls on it. During the 
whole of the period during which the leg supports weight 
a gap of variable size is left between the shoulder and the chest 
wall. The horse is unable to abduct the paralyzed limb and ~ 
consequently is unable to move over towards that side. While 
the weight is upon both limbs, no abnormality may be visible. 
In exceptional cases the paralysis is bilateral. Bru records the 
occurrence of dropped shoulder in a cow associated with flexion 
of all the joints below the elbow. At the onset the cow moved 
on three legs. 

The paralyzed muscles degenerate and undergo atrophy 
about the second week, and this atrophy may be so marked 
that the muscles are reduced to soft, thin structures, the spine 
of the scapula becoming very prominent. Experience with 
peripheral paralysis in other parts permits one to conclude 
that an electrical and a mechanical degeneration reaction should 
be demonstrable in the more severe cases. 


Diagnosis. In the diagnosis of this condition, rupture of 
the muscles involved or of their tendons must be excluded as 
these conditions cause similar symptoms. The differentiation 
of hemoglobinemic muscular atrophy, which is frequent, rests 
in the fact that actual disturbances of motility are usually absent 
(Vennerholm), and that the affection is preceded by other mani- 
festations of hemoglobinemia. 


Prognosis. Recovery appears to be possible in many cases, 
as is seen in traumatic paralysis of peripheral nerve in general, 
but this rarely occurs within a few days or weeks, it is generally 
only after a period running into months or even a year that 
recovery is complete. In some cases, the motor disturbances 
disappear with time, but there is always a certain amount of 
atrophy remaining. No opinion can be formed at the com- 
mencement of the disease as to the result, it depends upon the 
further course taken by the disease. The more rapidly the 
atrophy makes its appearance, and the more rapidly it pro- 
gresses, the later will be the cure, or there may be no recovery. 
The animal will only be prevented from moving at a fast pace, 
walking is not much affected. 


Treatment. Schimmel’s treatment appears to be rational 
and to have yielded very good results. His treatment consists 
in massaging the affected muscles for the first two weeks, pas- 
sively moving the leg after the first fortnight, by extending 
and flexing it, adducting and abducting, and then from the third 
or fourth week, giving the horse systematic exercise. EHlec- 
tricity may sometimes be used with advantage, but the various 
stimulants (strychnine, veratrine, etc.) appear to be almost 
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useless. As a general rule paralysis of peripheral nerves tends 
to recover without treatment, provided the lesion is not suffi- 
ciently severe to exclude the possibility of regeneration. 


Literature. Bru, Rev. Vét., 1908, 741.—Kovaes, A. L., 1907, 495.—Maschxe, 
S. B., 1904, 181.—Schimmel, O. M., 1900, 120 (Lit.).—Székely, A. L., 1909, 640.— 
Zimmermann, Vet., 1897, 576.—F lanslion, B. t. W., 1912, 880.—Vennerholm, Z. f. Tm., 
1911, XV, 99. 


10. Paralysis of the Radial Nerve. 


Occurrence. Paralysis of the muscles supplied by the 
radial nerve is seen with comparative frequency in the horse. 
In other animals it is far more rarely met with, but neverthe- 
less it does occur, and principally in the ox and dog. 


Etiology. The radial nerve is easily injured by traumatism 
at the point where it is almost immediately under the skin, and 
turns round the bone to reach the outer surface. This point 
is Just above the lateral epicondyle. In horses and cattle the 
nerve may be crushed through falling, heavy draught, kicks,: 
or blows with the shaft, collisions, ete. Slpping backwards or 
sprawling the leg forwards may cause injury to the radial 
nerve. (Nietzold, Castagne.) 

In many eases the paralysis appears to be partly due to 
eold. Brauer records the occurrence of the condition simul- 
taneously in three horses which were exposed to a cold wind 
while wet, but the symptoms rather appear to suggest that 
the condition was one of muscular rheumatism. On the other 
hand, there is sometimes radial paralysis after influenza. Froh- 
ner and Moller have observed the condition in the dog, prob- 
ably resulting from distemper. Scoffié and Sérés ascribe the 
paralysis to neuritis resulting from inflammation of the axil- 
lary gland. Hébrant records a case in which the radial nerve 
was compressed by an enlarged axillary gland. Hansen ob- 
served a case in an ox following the injection of tuberculin. 

The cause is in some cases situated in the spinal cord. A 
ease in a horse is recorded by Kutzner in which there was si- 
multaneous paralysis of the left radial nerve (associated with 
paralysis of the anconeus) and of the crural nerves. 


Frohner is of the opinion that the cause of the condition lies in the muscular 
tissue and that myositis leading to atrophy and paralysis result from excessive 
strain of the muscles. The superficial situation of the radial nerve at the point indi- 
cated make it extremely probable that, in the horse particularly, pressure on the nerve 
is of comparatively common occurrence. 


Symptoms. Radial paralysis usually shows itself in a 
paralysis of the extensor muscles lying on the forearm. It is 
only exceptionally that the sensory fibers supplying the outer 
surface of the forearm or the motor fibers of the extensors of 
the elbow joint are involved. 
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During rest the shoulder and elbow joints are held ex- 
tended and the rest of the joints flexed (fig. 1380). If the limb 
be forced back by pressure on the carpus, the weight is borne 
by the limb and the position does not differ from the normal, 
but if the animal moves the joints are flexed again and the 
animal cannot straighten the limb. If the animal be made to 
walk the limb is advanced by means of the extensor muscle 
of the shoulder until it is vertically under the body or a little 
further forward, the hoof wall being dragged along the ground. 
Directly the weight is put upon the limb all the joints are 
flexed, because the foot is not properly placed owing to loss of 
power of the extensors. It is very difficult for the animal to 
get up and sometimes quite.impossible. The extensor muscles 
are in a condition of relaxation both during movement and 


Fig. 130. Paralysis of the radial nerve (Plész). 


rest, and in somewhat more severe cases atrophy soon sets in. 
The elbow joint is somewhat lower than on the sound side 
(Plosz). The sensibility of the skin and the distribution of 
heat are not in any way abnormal. In some cases there is loss 
of sensation or evidence of pain in the parts where the nerve 
ramifies (Bossi, Hébrant). 

If the paralysis is incomplete the animal may be able to 
some extent, during rest, to bear the weight on it, but during 
movement the animal keeps on stumbling with the affected limb 
or advances it by jerks at each step. The motor disturbances 
are most obvious when the animal is made to move over uneven 
ground. 


In a case observed by Moller a horse lay down much of the time owing to 
unilateral paralysis of the radial nerve and paralysis of the opposite side devel- 
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oped. Friis records a case in which there was radial paralysis on one side and 
sciatic paralysis on the other, and Flohil and Kutzner have observed simultaneous 
paralysis of the radial and femoral nerve in a horse. 


Diagnosis. The condition is easily differentiated from pa- 
ralysis caused by thrombosis of the axillary artery by the 
facts that the pulse can be felt in that vessel and that the paraly- 
sis is present during both rest and movement. Rupture of the 
extensor tendons of the forearm can be excluded without 
difficulty. 


Prognosis. In the majority of cases the animal recovers 
and sometimes within a few days, but if the paralysis has been 
in existence for several weeks and there is already considerable 
atrophy of the muscle recovery is still possible, but paralysis 
is often persistent in such cases. 


Treatment. Recovery may be hastened by applying the 
treatment already mentioned on page 806). 


Literature. Albrecht, W. f. Tk., 1903, 594 (Lit.) Brauer, S. B., 1890, 74. 
—Castagné, Pr. Vét., 1905, 387.—Cinotti, N. Ere., 1905, 266.—Diem, W. f. Tk., 
1906, 503.—Flohil, Tidsskr., 1904, 486.—Fréhner, Monh., 1897, VIII, 499.—Hébrant, 
Ann., 1905, 417.—v. Kukuljevié, B. t. W., 1905, 714—Kutzner, Z. f. Vk., 1904, 
492.—Lutz, Monh., 1903, XIV, 532.—Nietzold, 8S. B., 1904, 79.—Williams, Vet. 
Journ., 1906, 703.—Wyssmann, W. f. Tk., 1904, 645 Lit.).—Schenkel, M. t. W., 1909, 
914. 


Radial Cramp. This condition is frequently seen in dogs that 
have suffered from distemper. The muscles supplied by the radial 
nerve show more or less rhythmic contractions. In one particular ease, 
the nerve was surrounded by a callus involving both the bones of the 
forearm at the distal end. In a condition of rest the toes were extended 
and the slightest movement caused an exaggeration of the extension, 
and rendered the outlines of the tendons clearly visible. An animal 
which had ankylosis of both elbow joints fell down every time it tried 
to move, and held the fore-legs extended downwards from the elbows. 
There was no muscular atrophy; and the radial nerve was not painful 
on pressure. 


11. Paralysis of the Brachial Plexus. 


Occurrence. Paralysis of all the nerves of the brachial 
plexus is a very rare condition in the lower animals, owing to 
the protected position occupied by it. It is seen most frequently 
in the small animals. 


Etiology. In the carnivora and the apes injury to the 
brachial plexus is likely to happen when the animal is Jumping 
downwards, the axilla coming into contact with some rigid ob- 
stacle. In a case recorded by Bayer in which the paralysis was 
preceded by chorealike spasms, the paralysis was probably of 
spinal origin. The disease is seen exceptionally in the large 


animals (Frohner, Lanzilotti-Buonsanti), and, as in the case of 
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the small animals, may be caused by injuries to or bruising of 
the shoulder, fracture of bones in the neighborhood, inflamma- 
tory conditions of the subscapular connective tissue, or by 
neoplasms. 


Symptoms. In cases in which the paralysis is complete 
the affected limb hangs like a lifeless mass from the body and 
is trailed along during movement. If the paralysis be incom- 
plete the activity of all or of the majority of the muscles is 
affected to varying degrees. Passive movements are easily 
earried out. Sensation is lost either in the entire limb or mark- 
edly decreased, or it may be lost only in the areas supplied by 
certain nerves, but it may be quite normal or even exaggerated. 


Prognosis. Paralysis due to injury in small animals is 
likely to be recovered from, but in the case of large animals a 
cure is rendered impossible owing to the fact that the animals 
frequently lie down or remain lying down for long periods, and 
also owing to complications. 


Treatment. Treatment follows 
the same principles as that laid down 
for paralysis of the individual nerves 
of the brachial plexus. 


Literature. Frohner, Monh., 1901, XII, 210.— 
Kiarnbach, Monh., 1911, XXII, 569. 


12. Paralysis of the Sciatic Nerve. 


Etiology. The following causes 
have been recorded: Kicking (AI- 
bert), punctured wounds, falling 
from a height (Moller), falling (Pol- 
fiorow), and myelitis due to distem- 
per. Paralysis of the sciatic nerve 
associated with paralysis of the fore 
limb of the opposite side has been ob- 
served by Friis in the horse and by 
Moller in the dog. In a case recorded 
by Labat the paralysis was due to 
rupture of a pelvic abscess, and in 
one by Cadéac to pressure on the 
nerve by a sarcoma. The disease is 
observed frequently in dourine owing 
to neuritis. 


nerve (Moller). 


Symptoms. In complete unilateral paralysis of the sciatic 
nerve there is loss of power in the lower portions of the biceps 
femoris and the semitendinosus, and of all the muscles below 
the stifle joint. The animal is unable to flex the stifle joint, nor 


Sciatica. Slia: 


ean it flex or extend the hock or joints of the foot. In the con- 
dition of rest the leg hangs relaxed, but if placed in the proper 
position is able to support the body because the stifle joint is 
fixed by the extensors at- 
tached to the patella and con- 
sequently the lower joints are 
‘fixed. There is always marked 
flexion of the hock. During 
movement the foot is dragged 
along the ground and the 
weight of the body is borne by 
the toes in the position of 
plantar flexion. In _ conse- 
quence of this the skin cover- 
ing the toes becomes abraded. 
There may be loss of sensa- 
tion in the portion of the limb 
below the stifle, but on the 
other hand there may be 
hyperesthesia. 

If the paralysis be bilat- 
eral the picture presented re- 
sembles that seen in lumbar 
paralysis, but differential di- 
agnosis may be based upon 
the absence of functional dis- 
turbances of the bladder and 
rectum, the normal sensibility 
of the inner surface of the 
thigh, the active movements 
executed by the tail and the 
hip joint. Atrophy tends to - 
appear early in the paralyzed pig. 139, 


f Paralysis of the peroneal 
muscles, as in all cases of pe- nerve in a case of dourine. 


ripheral paralysis. 


Treatment. A cure may at most be looked for if the par- 
alysis be due to an injury. The treatment indicated is that 
advised by Schimmel for suprascapular paralysis (see page 
806). 

‘Literature. Cadéac, J. Vét., 1907, 396; Pr. Mil. Vb., 1901, 104. 


Sciatica. In the neighborhood of Saglio in Italy, Giovanoli has 
frequently observed in goats and cattle, a condition resembling sciat- 
ica, due to an inflammation of the sciatic nerve. The condition was 
thought to be due to cold and badly constructed stables. The stalls 
which were paved with stone were too short and were provided be- 
hind with open drains that were too deep, with the result that when 
the animals were lying down, the hip joints were subjected to great 
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pressure against the sharp edge of the stalls. In spite of the 
fact that similar stable construction was found in other places, 
no similar symptoms were observed. Serini records the occurrence of 
a condition resembling sciatica in the dog. 

Cattle that are so affected hold all the joints of the diseased limb in 
a position of moderate flexion, and from time to time draw it slowly 
up to the abdomen as if trying to ease the pain. They look round 
at the belly at times, and start at every sound. An attempt is made 
to prevent passive movements, and if one succeeds in extending the 
limb passively the animal is likely to fall. Turning round is avoided 
as much as possible. During movement, the animals hop on the sound 
limb, the diseased leg being dragged along cautiously. There is pain 
on pressure along the course of the sciatic nerve. (Giovanoli, Schw. 
A., 1891, XXXIII, 181.—Serini, 0. M., 1893, 316.) 


Paralysis of the Tibial Nerve. Paralysis of. the tibial nerve alone 
is a very rare condition. Only a small number have been recorded, a 
few in the horse (Moller, Pr. Mil. Vb., 1893) and one in the cow 
(Schultz). 

The animal was unable to extend the hock, and flex the joints of 
the foot. When the hock is motionless, the affected foot is somewhat 
flexed (fig. 131), but during movement there is excessive flexion of all 
the joints; and the foot is put down awkwardly, the movements recalling 
those of a fowl walking. It is not impossible for the foot to bear weight 
because the hock joint is fixed by the gastrocnemius tenden. The mus- 
cles on the posterior surface of the lower thigh, and the flexor pedis are 
relaxed and soon atrophy. 


— 


Cramp of the Muscles of the Tibia. This condition has been fre- 
quently observed in the horse (Strauss, Duschanek and Hauptmann). 
The affected leg is extended and directed somewhat backwards, and 
quite immobile. Neither active nor passive movements can be made. 
The tendo Achillis is tense and hard; and there is a deep groove be- 
tween it and the gemelli. At best, the animal can take only a few steps 
with the other legs. The cramp is accentuated by mechanical and 
thermal stimuli. The condition lasts at most from a few hours to a day, 
but very exceptionally for longer periods. The condition can easily be 
confounded with outward luxation of the patella. (Duschanek, T. Z., 
1906, 283.—Hauptmann, ibid., 1906, 371.) 


Paralysis of the External Popliteal Nerve. Paralysis of the per- 
oneus is of very rare occurrence. Fillecke saw a case in a cow that had 
caught its foot between two boards. Szidon records a case in a dog in 
which the nerve was subjected to pressure by a shot, while in one 
case in a dog, the paralysis was caused by creeping under the bed. 
The condition has been observed in the horse by Darrou, the cause 
being pressure on the nerve by a larval Hypoderma, while in one par- 
ticular case the paralysis was caused by pressure on the nerve by a 
loop in a hobble-shank. Uhart believes that in the case in a horse 
recorded by him the cause was a false step. 

In eases of complete paralysis of the external popliteal nerve the 
animal is unable to flex the hock and to extend the other joints of the 
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limb. When the leg is advanced the toes drag along the ground; and 
when weight is put upon the leg, the foot rests with the dorsal surface 
of the toes on the ground (fig. 1382). If the phalangeal joints are ex- 
tended passively, the leg is capable of supporting the weight properly. 
According to Ginther, the position occupied by the pastern in the horse 
is more vertical. If the paralysis be incomplete, the animal stumbles a 
lot during movement, and especially on uneven ground; and all the 
joints of the affected limb are flexed at the instant that weight falls on 
the leg. In the later stages, in order to avoid stumbling, the foot is in- 
tentionally lifted higher and set down quickly. 

There may be no sensory disturbance but in many cases there is 
anesthesia of the antero-lateral surface of the lower thigh and metatarsus. 
Atrophy of the muscles and absence of reflexes may be observed. 

Paralysis due to injury generally disappears within a few weeks 
but may persist longer. 


Literature. Darrou, Rev. Vét., 1902, 586.—Meoni, J. Vét., 1905, 166.—Szidon, 
Vet., 1898, 129.—Uhart Rec., 1905, 291. 


13. Paralysis of the Femoral Nerve. 


Occurrence. Paralysis of the femoral nerve in the lower 
animals is of very rare occurrence owing to the protected posi- 
tion occupied by the nerve. 


Occasionally there is paralysis of the quadriceps femoris in the horse after 
an attack of hemoglobinuria, which is due to a primary diffuse degeneration of 
the muscles. According to Frohner the majority of cases in the horse deseribed 
as paralysis of the femoral nerve are in reality cases of primary muscular de- 
generation. 


Etiology. Injury to the femoral nerve is generally due to 
over-extension which may be due to slipping or falling with 
the hind legs spread apart. In exceptional cases the disease 
may be due directly to a splinter of bone being broken off, or to 
extravasated blood. Violent kicking may also cause stretching 
of the nerve. Paralysis following parturient paresis may be 
due in exceptional cases to stretching of the femoral nerve. 
Neuritis is sometimes the cause of the paralysis observed in 
eases of dourine. Other causes are abscesses, hemorrhages or 
tumors in the psoas muscles. 
| 

Symptoms. Owing to paralysis of the quadriceps femoris 
the animal is unable to. fix the stifle joint when weight is put 
upon the affected leg and the leg gives way in the other joints at 
every such attempt (fig. 133). At the same time the stifle joint 
is not extended sufficiently and consequently the leg is not ad- 
vanced as far as normally. The patellar reflex is either absent 
or exaggerated. There is a tendency to loss of sensation of 
the skin on the inner surface of the thigh, and if the paralysis 
persists there is atrophy of the quadriceps muscles. 


Prognosis. If the paralysis is due solely to stretching of 
the nerve and there is no atrophy of the muscles, recovery may 
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be expected within a few weeks. In other cases animals learn 
after some months to walk with safety, the atrophy of the 
muscles meanwhile gradually disappearing totally or in part. 
Paralysis due to pressure on the nerve tends to persist for long 
periods. 


Fig. 133. Paralysis of the crural nerve with marked atrophy of the quadriceps 
femoris. 


Treatment. Massage should be practiced and systematic 
exercise should afterwards be given (see page 806). 


Literature. Fréhner, Monh., 1897, VIII, 499.—Flohil, Tidsskr., 1904, 486.— 


Grunth, B. t. W., 1904, 93—Kutzner, Z. f. Vk., 1904, 492.Schimmel, O. M., 1901, 
469. 


14. Paralysis of the Obturator Nerve. 


Etiology. The cause was not known in two out of three 
cases in horses recorded by Schimmel, while the disease resulted 
in a dog that jumped down from a height and fell over back- 
wards. Thomassen records one case, and Willis two, in horses 
in which the paralysis was due to a callus of the pubis, and in a 
case recorded by Nocard the nerve was crushed in a fracture of 
the pelvic bones. The disease tends to appear in dourine. 
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Symptoms. During rest the position occupied by the limb 
may be normal or there is more or less abduction. This abduc- 
tion is more marked at a walk and still more at a trot, the ani- 
mal hopping on three legs, and holding the affected leg in the 
air in a position of abduction. In some eases there is marked 
flexion of the hip joint and the stifle moves upwards and out- 
wards. The step is shortened and consequently: the animal 
moves obliquely towards the opposite side. It is very difficult 
for the animal to back, the affected leg is moved backwards 
with difficulty only and is abducted during the movement. Ad- 
duction of the leg is impossible. 

The absence of other motor disturbances indicates simple 
paralysis of the obturator nerve and subsequent atrophy lends 
support to the diagnosis. Up to the present no sensory dis- 
turbances have been observed. 


Treatment. Recovery may be hastened by massage of the 
paralyzed leg, followed by passive movements and systematic 
exercise from about the third or fourth week, in those cases 
where the cause of the paralysis permits regeneration of the 
nerve fibers. 


Literature. Rexilius, Z. f. Vk., 1905, 72—Schimmel, 0. M., 1894, 387; 1902, 
242.—Thomassen, Monh., 1901, XII, 367.—Kettner, Z. f. Vk., 1911, 120 (lit.).— 
Kuske, ibid., 1911, 471. 


15. Paralysis of the Sacral Plexus. 


One ease each of this kind has been recorded by Thomassen and by 
Cadéae in horses in which there was gradual atrophy of the muscles 
of the near hind leg, and also very marked atrophy of the muscles of 
the left side of the croup. In Thomassen’s case the diseased leg was 
lifted quickly upwards and inwards, and put down clumsily, there 
being flexion of the fetlock joint. The left half of the croup, the outer 
and pesterior surfaces of the thigh, and the portion of the leg below 
the stifle were insensitive. Electrical and mechanical stimulation of 
the muscles were without effect. Im Cadéac’s case the animal lay for 
the most part on the sound side, or was unable to rise after lying on 
the diseased side. Thomassen found marked thickening of all the 
nerves of the sacral plexus, an increase in the amount of epi- and 
perineural connective tissue, with atrophy of the nerve fibers. These 
lesions were probably eaused by over-stretching of the plexus. On the 
other hand Cadéace showed that the plexus was enclosed in a sarcoma- 
tous growth. Giinther states that he has seen several cases of paraly- 
sis of the sacral plexus in the horse. 


Literature. Cadéac, J. Vét., 1907, 396—Thomassen, Monh., 1901, XII, 145. 


Paralysis of the Gluteal Nerve. Subsequent to a difficult parturi- 
tion, Cuny (J. Vét., 1907, 652) observed rapidly progressing atrophy 
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in the area supplied by the superior gluteal nerve in a mare. The 
author believed that it was due to crushing of the nerve during the 
parturition. There was no evidence of motor disturbance. In another 
horse (Pr. Mil. Vb., 1910, 86) evident motor disturbances appeared, 
especially in walking, the extremity being brought forward in a wide 
curve and lifted high, with decided flexion in the hip-joint while the 
other joints were extended. On stepping around, the hoof was dragged 
along the ground. Muscular atrophy appeared after a few days, but 
the animal recovered after 214 months. Kettner saw walking in an 
oblique direction to the opposite side, in a horse with coexisting paraly- 
sis of the opposite obturator nerve (Z. f. Vk., 1911, 120). 

Paralysis After Parturition. This condition is most often ob- 
served in cows from five to eight years old. According to Hess, it oc- 
eurs more frequently in spring and summer and is intimately con- 
nected with the parturition. According to this author, it occurs usually 
after easy and rapid parturitions, while other authors associate it with 
difficult. parturition, supposing that the paralysis is due to compres- 
sion of the sacral plexus, the sciatic, and obturator nerves, caused by 
luxation of the sacro-iliaec articulation. On the other hand, Franck 
and more recently Hess, state that the paraparesis is produced re- 
flexly by an injury of the genital passage. This view is supported by 
the fact that a similar condition can be produced in the rabbit by 
compression of the uterus. Possibly the paralysis may be caused by 
luxation or contusion of the hip-joint and also by exhaustion (Hutyra 
& Marek). The cases occurring after easy parturition, and uncompli- 
cated cases, are scarcely distinguishable from parturient paralysis; or 
they may be the same thing (Hess, Albrecht, Zehl). 

The first symptoms make their appearance either directly after par- 
turition or towards the end of the first day. In exceptional cases their 
appearance may be delayed beyond this. There is weakness of the hind 
quarters, and the animals lie down. Once down, they are unable to 
rise again. Otherwise the animals appear normal. 

Treatment. If the animal does not get up of its own accord by the 
fourth or fifth day, it may be made to rise by rubbing its tail between 
two round pieces of wood, pouring water in its ear, hoisting it up with 
hay-bands, by pushing hay or faggots under it. If convenient, slings 
may be used. Hess, Albrecht, Zehl and others have found inflation of 
the udder with air, useful. 


Literature. Albrecht, W. f. Tk., 1906, 741 (Lit.)—Hess, Schw. A., 1905, 
XLVII, 279.—Zehl, B. t. W., 1908, 117. 


Paralysis Before Calving. This is a symptom of weakness, and 
is seen in old cows that are in poor condition, or in cows that are weak 
through long retention in stalls. It may be the result of fractures, 
luxations, bruising, brittleness of the bones, or infiltration of the 
muscles of the croup or pelvis. 


16. Paralysis of the Pudic Nerve. 


Occurrence. Paralysis of the pudic nerve appears to be a 
very rare condition and it occurs exclusively in the horse. 
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Etiology. Paralysis of the penis may be due to traumatism 
(a kick in the perineum, bruising against the bale, ete.), more 
frequently it is associated with influenza (Barrier, Fréhner, 
Schulze). In some cases the cause cannot be discovered. In 
one case Barrier observed, in addition to bruising of the peri- 
neum, signs of chronic interstitial neuritis in the pudic nerve. 
Frohner is inclined to attribute the paralysis following in- 
fluenza to a disease of the spinal cord. Ina proportion of cases 
the cause of the paralysis appears to be in the muscles. 


Symptoms. Owing to paralysis of the retractor penis which 
is supplied by the pudic nerve there is protrusion of the penis 
which later becomes edematous because of the obstacles offered 
to the flow of blood and lymph. 

In some eases recovery takes place within a few weeks or 
months. In a case recorded by Réder recovery took place with- 
out any treatment after five years. In the majority of cases 
the paralysis does not appear to regress. 


Diagnosis. Protrusion of the penis owing to surgical con- 
ditions must be excluded before the disease is taken to be of 
nervous origin. 


Treatment. If the paralysis does not disappear after 
several months amputation of the penis is indicated. This is 
often followed by stricture of the urethra. 


Literature. Barrier, Rec., 1899, 70.—Boos and Romer, D. t. W., 1899, 348. 
—Frohner, Monk., 1898, IX, 1; 1904, XV, 217.—Hoeg, Maanedsskr., 1899, XI, 209. 


17. Combined Paralysis of the Tail and of the Sphincter. 


In the horse a condition is sometimes observed which is 
characterized by paralysis of the sphincters of the anus and 
bladder with simultaneous paralysis of the tail. The cause of 
this condition is a chronic interstitial neuritis of the cauda 
equina. 


Occurrence. The disease, which has been known for a long 
time, is confined to the horse. Marek’s observations do not con- 
firm those of several authors who state that the disease occurs 
most frequently in mares. In Marek’s observations 50% of 
the cases were in mares. 


Etiology. Chronic inflammation of the cauda equina is 
eaused by mechanical influences. This may be severe and act 
only once, or it may be slight and be in action for long periods 
or come into action repeatedly, and may involve the mobile 
caudal vertebre or even the sacrum. 
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Wolff has frequently seen the condition result from fracture of the caudal 


vertebre and Marek has seen one similar case. 


Fig. 134. Terminal portion of the spinal 
cord with the cauda equina from a case 
of paralysis of the tail and sphincters. 
L5-L6 last two lumbar nerves. S1-S85 
sacral nerves, of which numbers 4 and 
5 are enclosed, together with the first 
two coccygeal nerves. Cl1-C2 and the 
filam terminale, in an elongated, thick- 
ening which is much larger on the right 
side. Between $5 and C2 there was 
marked congestion and some _ hemor- 
rhages were also present. The specimen 
was obtained from the horse shown in 
Fig. 136. 


In a case reported by Rubay fracture 
of the sacrum led to chronic inflamma- 
tion of the cauda equina, and in one ob- 
served by Kuske and Marek the horse re- 
ceived an injury to the croup during 
transport by rail. Marek observed the 
occurrence of the disease in a mare 
shortly after copulation, in two horses 
after falling on the buttocks and in a 
further case a horse that was in some- 
what poor condition had to be helped to 
rise by lifting on the tail. In a case ob- 
served by Mayerstrasse there was also 
facial paralysis but this in all probabil- 
ity was due to bruising while the animal 
was down. ~ 

Injuries to the croup or tail may 
obviously lead to bruising and conse- 
quent temporary paralysis of the caudal 
nerves or may lead to the production of 
clinical symptoms of neuritis of the 
cauda equina. 


Anatomical Changes. The 
nature of the disease was 
elucidated by the thorough in- 
vestigations of Dexler and his 
results have been confirmed 
completely by other authors 
(Cadéac, Raymond, Rubay, 
Hutyra and Marek). Accord- 
ing to these investigations the 
nerve roots in the vertebral 
canal posterior to the end of 
the spinal cord and outside the 
dura mater are embedded in a 
fibrous connective tissue which 
takes the form of an elongated 


_and often asymmetrical swell- 


ing, filling up the sacral canal 
(Figs. 134-135) and which ex- 
tends into the intervertebral 
spaces. In many cases one or 
more nerve trunks leading to 
the brain are wholly or partly 
free but appear much thick- 
ened. As a rule the inflamma- 
tion does not extend further 
forwards than the second or 
first sacral nerve roots, but in 
a few cases the last two lum- 
bar nerve roots were involved. 
Exceptionally the process in- 
volves the subdural section of 
the nerve roots and even the 
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pia mater of the cord. In recent cases the connective tissue ap- 
pears gelatinous, red in color or beset with numerous hem- 
orrhages (Fig. 134). 


Under the microscope it is seen that the nerve fibers are closely surrounded 
by newly formed connective tissue. This tissue is very finely fibrolated and at 
places, especially around the vessels, the walls of which are much thickened, it is infil- 
trated with cells. In most of the nerve fibers the medullary sheath is degenerated 
and in many bundles no fibers can be made out. The cells of the spinal ganglia 
show various stages of chromatolysis and destruction of the nuclei. The spinal 
cord appears normal and in a single case only could ascending degeneration of the 
posterior column be made out with certainty where the process involved the intradural 
portion of the nerve roots and the last two lumbar nerves were also diseased. 

The muscles of the tail appear for the most part degenerated and in more 
advanced cases somewhat similar lesions have been found in the muscles of the 
croup. Of the peripheral nerves the following are usually in a condition of degenera- 
tion; the nerves of the tail, the pudic nerves, the superior and inferior gluteal nerves, 
the posterior cutaneous branches of the dorsal branches of the sacral plexus and the 
posterior hemorrhoidal nerve. 


Symptoms. In the early stages the sensory nerves are 
stimulated by the connective tissue which gradually increases 
in amount and contracts around them, with the result that the 
skin of the tail and the perineum are hyperesthetic. In conse- 
quence of this the animal rubs these parts against any rigid 
object and, finally, there are symptoms of great restlessness. In 
a case recorded by Dexler the onset of the disease was marked 
by severe and persistent priapism. The attendants do not as 
a rule notice this and the rubbing of the tail is put down to 
other causes. The matted condition of the hair on the root of 
the tail indicates that the animal has suffered from severe irri- 
tation. In one ease (Hutyra and Marek) spasmodie contractions 
of the gluteal muscles were observed if a loud noise were made 
or a person approached the animal. 

The other symptoms are far more noticeable. The most 
prominent is paralysis of the tail. At the trot this hangs life- 
less between the buttocks and swings from side to side. At 
rest it is quite motionless or, if the paralysis remains unilateral 
for a time it may be moved to one side only. During defecation 
and urination it is not lifted. As a result of atrophy of the 
muscles, the tail appears thinner than normal and in the later 
stages there is a depression between the posterior and upper 
gluteal regions. As a rule the atrophy is not symmetrical on 
both sides of the body. The tail offers little or no resistance to 
passive movements to one or both sides. The paralyzed muscles 
show electrical degeneration reaction or the absence of electrical 
or mechanical irritability (Dexler). 

There is usually loss of sensation of the skin, the joints 
and muscle of the tail, the perineum, root of the tail, posterior 
eluteal region, mucous membranes of the rectum and vagina 
on both sides, though perhaps not to the same extent. One side 
alone may remain insensitive for a time (Figs. 136-137). Prick- 
ing the muscles or twisting the tail causes no reaction. Sim- 
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ilarly, heat, cold and electrical stimulation are without effect. 
In the later stages there is usually a narrow hyperesthetic zone 
bounding anteriorly the anesthetic area (Hutyra and Marek), or 
there may be circumscribed hyperesthetic areas. This hyperes- 
thetic zone gradually ad- 
vances with the extension of 
the area of anesthesia in the 
forward direction. The anes- 
thetic area merges into the 
area that is hyperesthetic or 
of normal sensibility in 
many cases through a very 
narrow zone that is hypoes- 
thetic. | 

There is marked reten- 


Fig. 135. Combined paralysis of the tail tion of the feces and defeca- 
and sphincters. Cross section through the 


cauda equina shown in Fig. 134 after fixa- tion may be impossible. As 
tion in Miiller’s solution. The dark areas a Yule balls of feces are 
mark the position of the nerve fibers which assed only during exercise. 
are surrounded by a large amount of con- ig y : 8 : ° 
Reeth cdie: The anal region is soiled 
with feces and in the case 
of mares with urine, the sphincter is relaxed, the posterior 
portion of the rectum is widely dilated and packed with feces. 
Masses of feces project from the anus and after these are re- 
moved fresh masses are pushed on from the anterior portion 
of the rectum and again fill up the dilated portion (figs. 136 
and 137). 

For a time micturition is quite normal, but in the later 
stages there are abnormalities in the manner in which the urine 
is passed. Both during rest and movement it may be passed 
in small jets without effort or it may be passed continuously in 
drops. Any increase of intra-abdominal pressure or move- 
ment causes larger amounts to escape. Pressure on the bladder 
causes a larger quantity to be ejected in a stream and when 
the pressure is removed the stream ceases. In this case both 
the sphincter and the detrusor urine are paralyzed. In many 
eases there is difficulty of micturition due to paralysis of the 
detrusor urine. The disturbances of micturition may in time 
cause cystitis or may lead to the formation of calculi, which | 
may prove fatal. 

There are no sensory disturbances and the appetite re- 
mains normal. It is only when large quantities of feces collect 
in the rectum that the animals may show slight symptoms of 
colic and these disappear when the feces are removed. If the 
masses of feces are not removed the obstruction may be a 
source of danger. 

As a rule there are no motor disturbances, but in excep- 
tional cases in which the process involves the anterior sacral 
and the posterior lumbar nerves there are symptoms of lumbar 
paralysis (Hutyra & Marek). 


Course. Diagnosis. 821 


A case is recorded by Holterbach in which a calf showed severe periodical 
restlessness and gnawing at the root of the tail. In this case the nerves of the 
tail were compressed by a fibroma. 


Course. The course of the disease is chronic. The first 
symptoms generally escape observation, but within two or three 
months they become pronounced and in many cases remissions 
are observed. In some cases the symptoms may be fully de- 
veloped within a month (Marek). With careful treatment the 
animal may remain useful for a year or more, but it frequently 
happens that the animal dies before that from cystitis, or there 
may be lumbar paralysis. 


Fig. 136 Fig. 137 


Fig. 186. Combined paralysis of the tail and sphincters. The area marked with 
horizontal lines was in a condition of anesthesia, while that marked with vertical 
lines was markedly hyperesthetic. The anus was open and packed with feces. The 
specimens shown in Figs. 134, 135 were obtained from this horse. 
Fig. 137. Combined paralysis of the tail and sphincters. There was complete 
: anesthesia in the shaded area. The anus was relaxed. 


Diagnosis. In well developed cases the disease is easily 
recognizable owing to the characteristic nature of the symp- 
toms. The slow development is sufficient to distinguish it from 
contusion of the cauda equina or of the posterior part of the 
sacral portion of the cord (fracture of the sacrum), and the 
presence of the zone of hyperesthesia distinguishes it from 
other diseases of the spinal cord. The condition is differen- 
tiated from that caused by compression of the cauda equina 
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(Petit) by the discovery of a neoplasm (melanoma) in the sacral 
portion of the spinal canal. 


Treatment. The diseased process within the vertebral 
canal is incurable and consequently the symptoms due to it 
cannot be removed. With careful treatment, however, an ani- 
mal may be able to work for a long time. The masses of feces 
which collect in the rectum must be removed by hand at least 
twice a day, and the anal region must be kept clean. Suitable 
treatment must be applied to the catarrhal condition of the 
bladder. 


Literature. Dexler, Z. f. Tm., 1897, I, 273 (Lit.); Nervenkrkh. d. Pferdes, 
1899, 42 (Lit.).—Holterbach, B. t. W., 1904, 788.—Kuske, Z. f. Vk., 1904, 389.— 
Marchand & Alix, Rec., 1906, 353—Marek, Z. f. Tm., 1909, XIII, 33,—Mayer- 
strasse, B. t. W., 1898, 85.—-Petit, Bull., 1906, 266.—Masini, N. Ere., 1906, 227. 


18. Polyneuritis. 


Under this term are included inflammatory conditions of 
the nerves which involve several nerve trunks, either simul- 
taneously or one after the other, but which are due to the same 
internal cause. 


Etiology. Investigation of a number of cases of dourine 
(Marek, Frohner) showed that the symptoms were due to an 
interstitial inflammation of the nerve trunks which extended as 
far as the dura mater of the cord (see Vol. I). The investiga- 
tions of Thomassen showed that in chronic lead poisoning in the 
horse there is parenchymatous inflammation of various nerves. 
The nerve that is first affected is the vagus and its branches. 
The sympathetic suffers to a less degree, and in the nerves of 
the extremities the lesions are very slight and cause no fune- 
tional disturbance. Vachetta observed polyneuritis in a fowl as 
a result of lead poisoning, but Marek was unable to produce the 
disease by introducing large quantities of lead into the crop. In 
dourine it is principally the proximal portions of the nerves that 
are affected, but in lead poisoning it is the distal segments. 


An error will scarcely be made if it be supposed that there are other causes 
of polyneuritis in the domesticated animals. The nervous symptoms seen in chronic 
mercury poisoning are probably due in part to a polyneuritis, but the question 
whether mercury and other metals and viruses can cause polyneuritis cannot at 
the present moment be answered with certainty. In a case recorded by Lellmann 
as ‘‘infectious polyneuritis’’ the symptoms were in all probability due to chronic 
ossifying pachymeningitis of the cord. 


In Batavia, Eykmann observed a disease resembling beri-beri in 
fowls after feeding with cooked rice. The disease had an incubation 
period of three to four weeks or more, and on the grounds of histolog- 
ical examination he stated that it was a polyneuritis. The disease could 
be produced experimentally in fowls by prolonged feeding with de- 
-corticated rice; birds of prey and apes were refractory. 
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The raw unhusked rice was without effect, but decorticated rice 
warmed to 125° set up the disease just as is the case with rye. 

From this fact Eykmann concludes that the husk of the rice and rye 
contains some protective material which paralyzes the toxic power of 
the decorticated grains in some way or other. Maurer and Treutlein 
think that this kind of polyneuritis is due entirely to a chronic poisoning 
with oxalie acid, large quantities of this acid being produced during 
the fermentation of the rice in the crop, and this cannot be neutral- 
ized by the husk, owing to the absence of calcium salts. In order to 
produce the disease, the feeding must be continued for several weeks. 


Fig. 138. Cross section of the femoral nerve of a fowl affected with polyneuritis. 

(a) Extensive infiltration of the endoneurium with mononuclear cells. (b) Scat- 

tered persisting nerve fibers. (¢) Cross section of blood vessel. (d) Slight cellular 
infiltration of the perineurium abutting on the epineural tissue. 


Schaumann assumes that the cause lies in a deficiency of phosphoric 
acid and of nucleoproteins, having been able to cure cases of the disease 
produced artificially by administering dried yeast, wheat-bran or beans. 
According to Chamberlain & Vedder, the cause is to be found in the 
loss of a protective substance in the polished rice, which is dialysable 
and easily disintegrated by heat. Strangely enough Chamberlain, 
Bloomberg & Kilbourne succeeded in producing a similar disease in 
several hens simply by making them fast for some time. It is therefore 
possibly only a question of an inanition neuritis. As it is necessary to 
continue the feeding with boiled rice for weeks, in order to produce 
polyneuritis, the cases described by Kellermann, which were caused by 
a single feeding with rice, certainly were not polyneuritis. In im- 
ported dogs in Cochin China, Bergeon claims to have produced a disease 
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similar to beri-beri, by feeding with rice. In contrast with the opinions 
referred to, concerning this polyneuritis of chickens, Kolle & Hetsch 
believe that the beri-beri disease of man is infectious in nature. 

Eykmann is inclined to think that the disease produced in fowls 
by Balardini by feeding them on mouldly maize, the symptoms of 
which were wasting and paresis, was of a similar nature. 

Marek observed polyneuritis in cocks, the cause of which was not 
known, but which was not connected with any particular article of diet. 
In contradistinction to what was found by Eykmann, polyneuritis was 
pronounced (Figs. 138 and 139), the principal lesion being a chronic 
interstitial neuritis. 


Fig. 139. Cross section of the spinal cord of a fowl affected with polyneuritis. 

(a) Dura mater showing a nerve root (b) passing through it, which with the sur- 

rounding connective tissue appears to be markedly infiltrated with cells. (c) Per- 

sisting nerve fibers, some cut transversely and some obliquely. (d) Pia mater 

infiltrated with cells and from which groups of cells penetrate the peripheral layers of 
the cord. (e) Focal proliferation of groups of cells. 


Symptoms. The disease occurs in a very pronounced form 
in dourine (see Vol. I). In cases caused by chronic lead poison- 
ing there is generally only paralysis of the pharynx, esophagus 
and larynx, acceleration of the pulse, constipation, and some- 
times symptoms of colic (Thomassen). It is not, however, quite 
certain that in many cases there are not symptoms of motor 
disturbance. In Vachetta’s case already mentioned there was 
obvious extensive paralysis, the fowl was scarcely able to stand 


Trotting Disease of Sheep. 825 


and simply squatted. The polyneuritis seen in cases of dourine 
not rarely disappears without any sequel, but the disease oc- 
curring in cases of chronic lead poisoning generally terminates 
fatally owing to pneumonia caused by foreign bodies. 


In polyneuritis of the fowl due to feeding with rice, the gait 
becomes unsteady, especially when the bird is on a perch, ‘‘for it is 
obvious that if the bird cannot grip sufficiently tight with the toes, 
it must exert itself to keep from falling.’”’ The birds are not 
able to get up on their perches, but stand with the legs wide apart, 
the joints flexed. During movement, the limbs often give way, caus- 
ing the bird to fall. In the late stages, the birds cannot even stand. 
The muscles of the wings, body, and neck are paralyzed; there is great 
emaciation, respiration becomes difficult, and the birds die in five to 
ae days. In peracute cases death may take place in two to three 

ays. 


In polyneuritis of the cock, there is a gradually increasing weak- 
ness of the feet; movement becomes more and more difficult, the legs 
give way under the weight of the body and the birds collapse. As a 
rule, the legs give way in such a manner that the whole length of 
the posterior surface of the metatarsus is in contact with the ground. 
Power of copulating is lost from the outset. In the later stages, there 
may be complete paralysis of the wings, body, and neck. The course 
of the disease extends over several weeks. There appears to be no 
complete recovery. In one cock the paresis lasted unchanged for two 
years, until death took place from some other cause. Paralysis of 
ostriches is clinically similar to polyneuritis (page 757). 


Treatment. The treatment of dourine has been dealt with 
elsewhere (see Vol. I). In cases of chronic lead poisoning po- 
tassium iodide should be administered internally, the pasture 
or food should be changed or the animal should be moved 
elsewhere in case the food may be the vehicle of the poison. In 
cases of polyneuritis caused by rice improvement follows a 
change of food provided it be made early enough. 

Literature. Kellermann, A. L., 1907, 631—Marek, D. t. W., 1901, 417 (Lit. 
on polyneuritis of chickens).—Thomassen, Monatsschr. f. Psych. u. Neurol., 1903, 


423.—Vachetta, N. Erc., 1907, 257—Chamberlain, Bloomberg & Kilbourne D, t. W. 
1912, 6 (abs.).—Chamberlain & Vedder, ibid., 1912, 600 (abs.). 


19. Trotting Disease of Sheep. 
(Traberkrankheit [German], Tremblante [French].) 


Occurrence. This disease, which was practically unknown 
previously, has occurred with much greater frequency since the 
end of the eighteenth century. This coincides with the intro- 
duction of the Merino breed and with the plan of improving the 
breeds of sheep to an excessive degree with the object of im- 
proving the wool. The disease had been observed previously, 
for it is mentioned by Leopold in 1750 when great losses were 
experienced in Spanish sheep, the breeding of which was then 
greatly increasing and inbreeding was resorted to with the 


object of improving the breed. Since sheep breeding has been 
Vol. 2—52 
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conducted upon more rational lines there has been a great de- 
crease in the number of cases. It appears to be restricted to 
certain districts and occurs even in these very rarely. At the 
present time it occurs principally in the pure herds and more 
rarely among Negretti sheep. 


Etiology. The actual cause of the disease is unknown. 


The disease has been described as exceedingly contagious, not only by breed- 
ers but also by veterinarians (Spinola, Haubner, Gerlach, Roll, and others). There 
is much evidence indicating that the disease is not hereditary. The principal point 
is that the disease occurs among sheep that are not pure bred, such as English and 
German sheep bred for mutton. It is alleged that goats are also attacked. The 
disease also occurs among pure bred sheep derived from perfectly healthy parents. 
Furstenberg records an outbreak that was so severe that almost every animal in a 
herd of 500 became ill, and one third of them died. Cases of this sort absolutely ex- 
clude the possibility of heredity having anything to do with the transmission of the 
disease. Evidence pointing in the same direction is that the progeny of certain 
rams become ill in one district and not in another, and further the complete dis- 
appearance of the disease from herds that are severely affected when the herds 
are transferred to other districts. Even this factor was not considered completely 
satisfactory by the supporters of the theory, other causes being also blamed, such 
as excessive use of young rams, feeding with rich food or on the other hand, with 
poor food, sudden changes of food. These factors have not been shown to play 
any part in the production of the disease by more recent investigations. 


The fact that the disease occurs in certain districts, and in some 
cases in particular’ parts of these districts, and especially in damp, 
marshy places (Haubner), suggests that it is due to an infection of 
some sort. The infection theory put forward by Richthofen has more 
recently found supporters in Besnoit and Morel, although these admit 
the possibility that it may be due to an intoxication set up by some 
food stuff. Cassirer has been unable to transmit the disease to sound 
animals by the transfusion of blood, but in the blood and cerebro-spinal 
fluid he found large cocci which, after intravenous inoculation, per- 
sisted in the blood of healthy sheep for long periods and then disap- 
peared. One experimental sheep died after a year from exhaustion, 
without having shown any symptoms of the disease. 


A special predisposition on the part of certain breeds of sheep, 
accords well with the theory of infection. The special susceptibility 
of the Electoral sheep may be due to the excessive improvement of the 
breed, to inbreeding and to pampering. Susceptibility to other 
contagious diseases is seen under similar circumstances. The occur- 
rence of the disease after the introduction of fresh stud animals, and 
the subsequent spread, are consonant with this theory. On the other 
hand, a spontaneous occurrence of the disease does not utterly do 
away with the possibility that the disease is of an infectious nature, in 
that it is not always easy to prove that an infective material has not 
been introduced. 

According to Anacker there is degeneration of the column of Goll, but no 
one else has been able to discover this lesion. According to Besnoit and Morel 
there is severe parenchymatous inflammation of the smallest branches of the periph- 
eral nerves, destruction of the processes of the axis cylinders and of the nerve 
sheath, while the nerve trunks and the spinal roots are uninjured. A more or less 
extensive chromatolysis of individual motor nerve cells was the only lesion that 
could be demonstrated in the cord. Cassirer on the other hand was unable to find 
any lesions in either the central or peripheral nervous system, and is consequently 
inclined to classify the condition as a functional nervous disease and connect it 
with Westphal’s ‘‘pseudosclerosis,’’? a disease of the human subject. 

No exact knowledge as to the nature of the disease is available at the present 
time owing to the variable or negative results of experimental investigations. Tak- 
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ing the general nature of the disease into consideration it appears to be most likely 
that it is a polyneuritis. The negative results of the careful investigations of 
Cassirer are not compatible with this supposition. 


Symptoms. The most striking symptoms in the early stages 
are, aS a rule, excitability and fright. The animals have a 
scared look and the approach of a person or animal is sufficient 
to so frighten them that they stand and tremble. The appear- 
ance of a dog may cause collapse and epileptiform seizures. If 
a hold be taken of an animal many of the muscles are thrown 
into a state of spasmodic contraction. It is especially the mus- 
eles of the neck that are so affected, the head being drawn back 
in consequence. On warm days in summer the ears hang down 
and tremble, there is nodding of the head, and there may be 
dilatation of the pupils and nystagmus. The animals appear 
dull and depressed to a certain extent. 

Gradually motor disturbances develop. Within one or two 
months from the onset of the disease, and it is usually earlier 
in warm than in cold weather, there is weakness of the quarters, 
the gait becomes uncertain and at the same time peculiar trot- 
ting-like movements are seen. The neck is extended and the 
head dropped, the hind feet are separated widely from each 
other, and very short, quick, tripping steps are taken, the joints 
being flexed to a very slight degree. In exceptional cases the 
feet are lifted very high and the animal walks like a fowl. 
Owing to the weakness of the quarters the animal cannot move 
quickly, much less jump over mounds or ditches. In the later 
-stages the fore limbs become weak, the animals stumble along, 
keep falling down, rising being accomplished with great diffi- 
eulty. Pressure on the back causes it to sink. If an animal be 
raised and set on its feet the joints are flexed or it falls on its 
knees. Defecation and urination are normal up to the end. <Ac- 
cording to Cassirer the reflexes and sensibility to electrical 
stimuli are normal. 

In the majority of cases paresthesia and severe pruritus 
are present. In the early stages the animals gnaw at the root 
of the tail, the gluteal region and croup, and later the hind and 
fore legs, or they rub these parts of the body against the wall. 
In some cases they sit like dogs so as to be able to reach the ir- 
ritating parts better with their teeth. The bare patches pro- 
duced by the rubbing and gnawing become inflamed, the skin 
being reddened and thickened and covered with thick crusts. 
According to Funke a seratching or pricking of the affected por- 
tions of skin causes pronounced reddening. ; 

In spite of the fact that the appetite remains good up to 
the end, emaciation, anemia, or hydremia, becomes more and 
more pronounced. Finally the animals lie on the ground as if 
paralyzed, but they still gnaw places that they can reach. 


Course and Prognosis. In the great majority of cases the 
onset of the disease is insidious and its progress slow. There 
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may be apparent improvements from time to time, but the 
disease terminates fatally in two to four months. In very oc- 
casional cases the animals are in a condition of utter prostra- 
tion within four to six weeks. The course of the disease tends 
to be more rapid in summer than in winter, and in young ani- 
mals than in adults. 

Recovery is very exceptional and when it occurs it is in 
the early stages of the disease. 

The disease spreads very slowly, but in some cases the 
spread has been so rapid that in the course of a few years the 
profits have been out-balanced by the losses sustained, so that 
continued occupation of the farm becomes impossible. 

Very occasionally there is a sudden outbreak of the disease 
on a farm previously free and within a short period great losses 
may be experienced, especially among the young lambs. 


_ Diagnosis. Timidity, motor disturbances and especially 
the peculiar gait, and the intense pruritus combine to form a 
characteristic collection of symptoms. 

The cardinal symptoms mentioned are not presented by 
every case, but since a number of animals are always affected 
at the same time the incomplete series of symptoms presented 
by any individual animal can often be completed by examina- 
tion of other animals. Diagnosis is most difficult where only a 
few animals are affected, as in the case of newly purchased 
rams, and when the symptoms presented by such cases are not 
characteristic. More extensive observations will furnish evi- 
dence as to the nature of the disease. 

The disease may be distinguished from scab, by the fact 
that the skin appears to be healthy save for the lesions caused 
by the rubbing and by the motor disturbances.—In cceenurosis 
there is never any timidity, trembling or pruritus. 


Treatment. Up to the present no satisfactory treatment 
has been devised, and the animals should be slaughtered as 
early as possible. 


Prophylaxis. A rational plan of breeding must be adopted 
and all pampering of the animals must be avoided. The great- 
est care must be exercised in the matter of the purchase of 
fresh animals as these may be the source of infection to the 
whole flock. 

After symptoms have made their appearance it is a matter . 
of the greatest difficulty to check the spread of the disease. 
The affected sheep and those that have been in immediate con- 
tact should be isolated, and the remainder of the flock should 
be removed to a high- lying district. 


Literature. Besnoit, Rev. Vét., 1898, 397.—Besnoit & Morel, ibid., 1899, 
265.—Cassirer, V. A., 1898, CLIII, 1.—Gutknecht, B. t.. W.,;. 1909, 7al, 


Section LV. 
FUNCTIONAL DISEASES OF THE NERVES. 


(Neuroses without Known Anatomical Basis.) 


In contradistinction to the organic diseases of the nervous 
system the neuroses may be classified with those ailments which 
are not associated with any visible anatomical changes in the 
nervous system and which, besides, arise as independent clinical 
forms of illness. 

Owing to lack of research in nervous diseases, a proper 
division cannot yet be made in veterinary medicine between ac- 
tual neuroses and those affections causing similar symptoms, but 
which are due to organic diseases of the nerves or to other dis- 
orders of an organ of the body. 


1. Megrims. Vertigo. 


By megrims one understands a conflict arising between 
the sensations of movement and position causing a loss of 
equilibrium and a sense of dizziness. This sensation causes in 
man a feeling as if his own body or, on the contrary, the neigh- 
boring ground moved in a certain direction; immediately the 
sense of equilibrium becomes uncertain and finally the conscious- 
ness is affected and swooning occurs. The subjective sensa- 
tions of animals under such circumstances are withheld from our 
immediate notice, but animals are sensible to these disturbances 
of movement and, the nature and manner of innervation in 
them being similar to those in man, it may with justice be as- 
sumed that attacks of vertigo in animals will be accompanied 
by similar false sensations. 


Since the whole of the organs of sense are more or less concerned in the sensa- 
tions of movement and position, certain functional disturbances of one particular 
organ of sense can cause vertigo, yet the vestibular or the apparatus of vision includ- 
ing their central areas are chiefly concerned because they especially enable one to see 
and find one’s way about. : J 

Since one only has knowledge of the final sequel of vertigo, in animals, that is 
of the disturbance of equilibrium, he is compelled at present to ascribe the vertigo 
to a transitory derangement of consciousness and not to consider it a real vertigo 
due to disturbance of equilibrium. 
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Occurrence. Attacks of vertigo are chiefly noticed in 
horses and dogs. Generally it is, with very few exceptions, 
that draught horses fall ill, whereas blooded horses and those 
of the hardy country type are seldom afflicted. 


Etiology. In the domesticated animals megrims scarcely 
ever occurs as an independent affection (vertigo idiopathiea s. 
essentialis), but as a rule as a secondary ailment (vertigo 
symptomatica). 

Brain diseases may above all form the basis of megrims. 
Hyperemia, hydrocephalus, tumors, parasites, contusion and 
hemorrhage into the brain, emboli of the cerebral vessels, in- 
flammation of the brain and its coverings come under this eate- 
gory in about equal proportions. Also diseases of the cerebel- 
lum and its adjoining parts of the brain are, in all probability, 
often accompanied by true vertigo. 

Sometimes vertigo is associated with defects of vision. 
Observations of attacks of megrims through disturbance of the 
motor power of the eye muscles have not been recorded but it 
is certain that suitable external irritation of the organs of 
vision can produce attacks of staggers, as many observations 
prove. Thus horses are at times attacked with vertigo when 
travelling on unequally lighted highways, between two rows of 
trees, or when moving quickly under a rising or setting sun, 
when running round in a circle for a long time, or when objects 
move quickly before their eyes as in railway journeys. Besides 
many authors blame the glistening inner surface of the blink- 
ers which reflect rays of light for causing attacks of vertigo. 

Of diseases of the organ of hearing, affections of the laby- 
rinth or of the n. vestibularis may occasion megrims (compare 
Meniére’s disease). 

Disturbances of circulation may result in vertigo (n. ear- 
diaca) such as every form of heart weakness, compression of 
the veins, pericarditis, growths inside the pericardium or in 
the neighborhood of the base of the heart. In this connection, 
compression of the superficial veins in otherwise healthy horses 
may be noted; this may be due to parts of the harness (the col- 
lar or throat latch) or to the head being pulled and held in (in 
draught horses). Far more readily may cerebral anemia cause 
attacks of megrims. 

Of the diseases of the digestive organs, intestinal catarrh or 
helminthiasis (v. verminosa) sometimes lead to attacks of dizzi- 
ness. 

Violent irritation of the skin may occasion an attack es- 
pecially if occurring on the injured skin; Guibert has seen an 
attack of vertigo after simply brushing over a short clipped 
fetlock. 

Finally megrims occurs as a symptom of acute poisoning 
and indeed as a result of a direct effect of the poison on the 
central nervous system. Such an effect is produced by alcohol 
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and by the other narcotics, as also by some poisonous plants 
(Solanum, Equisetum, Lolium temulentum and reed, Phrag- 
mites communis, ete.). 


Symptoms. Horses are attacked chiefly when at work. The 
animal suddenly manifests a staggering, slackened or uncertain 
gait or it suddenly stops, nodding or shaking the head, snorting 
conspicuously, pulls back in its harness, leaning against the 
pole or the neighboring horse, after stopping they spread the 
feet apart, the head is held sideways, the horse sways in the 
direction of the inclined head, or presses with uplifted head 
backwards or with sunken head forwards. These disturbances 
of equilibrium sometimes last only a few seconds and the at- 
tack is soon over so that after a short time the animal can con- 
tinue its work. In other cases the animal completely loses its 
equilibrium, loss of consciousness occurs and often also nystag- 
mus, the animal collapses, falls (vertigo caduca), and remains 
for a long time lying quietly, then it commences to kick, suddenly 
stands up, shakes itself and appears all right again. If the 
attack occurs in the stable, the horse staggers to and fro with 
outspread limbs, holds its head up or to one side, hangs on the 
halter strap, or leans against the partition or wall and suddenly 
falls to the ground. The course of vertigo runs similarly in the 
other species of animals. 


At the beginning of an attack the animal shows great anx- 
iety, its gaze is fixed, the pupils are dilated, respirations are 
quickened and sweating is general all over the body. Dogs fre- 
quently vomit and at times urinate and defecate involuntarily. 

Individual attacks last barely for one or two, exceptionally 
up to five minutes, but recur at varying intervals of time. Horses 
that are subject to vertigo are most frequently attacked during 
work and in warm weather, whilst in winter they are seldom 
affected. When being led or ridden, horses subject to vertigo 
are seldom attacked. 


The name vertigo abdominalis was formerly applied to a disease peculiar to 
horses. Its symptoms on the one hand were severe digestive disturbance (diminished 
appetite, colic, tympanitis) and on the other great dullness and possibly also forced 
movements and great excitement. Such attacks were repeated, and finally after some 
hours or days the patient recovered or at times died. It is very probable that this 
affection was due to poisoning by ‘plants. 

Seasickness causing a dizzy feeling is occasionally seen in animals. Damoiseau 
saw it in an Arab horse transported from Syria to France. On the first day, the 
animal was depressed, alternately bending and stretching his head, neighing often, 
trembling all over his body and vomiting after each feed for four days; in eight days 
he had recovered. Hering has repeatedly seen the same illness in dogs. 


Diagnosis. Vertigo may at all times be mistaken for ept- 
lepsy; it is differentiated, however, from this affection by the 
absence of convulsions. Restiveness and fright are scarcely 
noticeable since in these the disturbances of equilibrium are 
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absent. The cause of vertigo is hard to establish and its dis- 
covery is especially necessary in newly bought horses. : 


Treatment. At the beginning of an attack of megrims the 
horse should immediately be unharnessed and by supporting the 
head and shoulders the animal is prevented from collapsing. 
Covering up the eyes, and cold douches to the head, also exercise 
a favorable influence. If the fall cannot be avoided, one must 
at least take care that the animal does not injure itself. After 
the passing of an attack, a judicious rubbing of the body and 
limbs has a good effect. 

The treatment is directed to the cause of the vertigo and if 
this can be ascertained complete recovery may be expected. By 
judicious care and cautious use of the animal, by removal of the 
disturbing blinkers, as well as by the employment of proper 
harness, the best results will be attained. 


Literature. Dexler, Nervenkrkh. d. Pferdes, 1889, 231—Guibert, Rec., 1899, 
725.—Hering, Spec. Path., 1858, 658.—Lustig, D. Z. f. Tm., 1878, IV, 17.—Zinke Der 
Transport von Haustieren zur See, Diss. Bern, 1910. 


Meniére’s Disease. (Vertigo ab aure laesa, V. labyrinthina.) By 
this is understood in human medicine, vertigo, caused by a neurosis of 
the nerves of hearing and which is accompanied by strong buzzing in the 
ears. The affection is often caused by disease of the arched passages of 
the membranous labyrinth which is well known to play an important part 
in the preservation of equilibrium. 

A similar morbid condition was noticed by Fleming in several 
horses with the following symptoms: The animal suddenly shook one ear, 
bent its head to the same side, moved in a circle or pushed to one side, 
had a fixed gaze and finally fell on the side on which it shook its ear; 
after a time it stood up but remained excited for a long time.—Similar 
cases have been noticed in horses by Frohner, and Lellmann saw one in a 
eat which afterwards became deaf.—(Fleming, The Vet., 1891, 466.— 
Lellmann, B. t. W., 1902, 776.) 

In chicken pest similar attacks of vertigo (twisting of the head, nod- 
ding of the head, circular movements, rolling) have been noticed in hens 
(Centanni, Ostertag & Wolffhiigel), and oftener in geese, further in arti- 
ficially infected young pigeons (Vol. I). The authors saw similar symp- 
toms in two hens affected with purulent otitis or purulent inflammation 
of the petrous temporal bone. 


Paralytic Vertigo. (Vertigo paralysans.) Gerlier noticed in the 
Canton of Geneva among laborers and herdsmen repeated peculiar 
attacks of vertigo with passing paralysis of different muscles, occurring 
as an epidemic. He also saw similar attacks in the same neighborhood in 
several cats. The symptoms were as follows: the animal stopped suddenly, 
shook its head often to one side, and finally bent it until its nose 
touched the ground. In severe cases, the animal fell on its belly, and re- 
mained a few minutes lying motionless on the ground. After the passing 
of the attack the animal stood up again and moved about in a normal 
way. Many times on account of the relaxation of the muscles drawing 
down the lower jaw pseudotrismus was observed. During the attacks the 
animal did not see although consciousness persisted. The attacks were 
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repeated at intervals and always during walking or when partaking of 
food. Hitherto such attacks only came under notice in winter and in 
such cats as persistently stayed in a warm place, for instance near an 
oven. Gerlier assumes an infection. The illness lasted only a few weeks 
and then ceased entirely. (Gerlier J. vét., 1891, 507.) 


2. Epilepsy. Epilepsia. 
(Falling Sickness; Morbus caducus, Morbus sacer.) 


Epilepsy is a chronic illness occurring periodically mani- 
festing itself by severe derangement of consciousness accom- 
panied by tonic-clonic spasms. It originates in an inherited pre- 
disposition, or in brain changes which are not well character- 
ized; they are diffuse, organic, toxic or are entirely unknown. 
In man the disease usually leads to a gradual change of the 
psyche and, in many cases, to a peculiar form of idiocy. 


In contrast to the former strict differentiation of idiopathic, essen- 
tial or genuine epilepsy from the secondary, organic or symptomatic, 
or the reflex epilepsy, the tendency is generally manifest to give up 
genuine epilepsy as an independent pathological entity. According to 
recent experiences of human physicians, no radical differences can be 
shown, either etiologically, pathologically or clinically, between the 
different forms of epilepsy (Redlich, Biswanger). From the genuine 
epilepsy, the epileptiform convulsions are to be separated, however, 
which occur in various well characterized and clinically demonstrable 
organic brain diseases as well as in other conditions, also in chronic 
uremia; the same is true for the so-called acute epilepsy or eclampsia. 


‘Occurrence. Nothing definite can be said about the fre- 
quency with which epilepsy occurs in domestic animals, because 
it is often impossible to show that a given affection is chronic, 
and because the appearance of acute epilepsy or of epileptiform 
convulsions in other diseases cannot always be determined. 
Dogs seem to be affected most frequently, cattle less often and 
hogs, and horses only in exceptional cases. Lafosse found only 
22 among 130,000 horses, 7 among 16,000 head of cattle, but 225 
among 25,000 dogs to be epileptic; Dexler did not find a single 
ease of epilepsy among 25,000 horses. The disease is seem- 
ingly not infrequent among birds; and occurs among parrots, 
canary birds and turkeys. 


Etiology. True epilepsy has various causes. It may arise 
owing to an inherited predisposition which is due, perhaps, to 
inhibitions in the finer morphological development in the brain 
(constitutional or genuine epilepsy); of this variety only few 
reliable observations in animals have been recorded. Reynal 
reported the hereditary transmission of epilepsy to all young 
of three litters of an affected cat; La Notte observed the disease 
in two herds, in animals which descended from an epileptic 
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steer; Cruzel in three calves of an epileptic cow; in a case re- 
ported by Otto, the disease was transmitted by a bitch to two 
of her pups. 

In many cases slight, but extensive or disseminated organic 
brain affections seem to be of etiological importance (organic 
epilepsy). Particular mention may be made of old, small en- 
cephalic foci and of disseminated or diffuse cerebral sclerosis 
arising from them (page 692); the importance of these lesions, 
in dogs, was first pointed out by Dexler, and recently Cerletti 
saw it evidenced in two epileptic dogs. These cases of glious 
sclerosis can be recognized only on histological examination, and 
probably occur not rarely after acute infectious’ diseases in 
which small encephalic foci are of frequent occurrence (page 
692) and may later on give rise to the formation of sclerotic foci. 
In cases of apparently genuine epilepsy, in humans, physicians 
have frequently found diffuse gliosis of the superficial layers 
of the cortex (so-called Alzheimer’s gliosis), and also sclerosis 
of the hippocampus. It is not certain whether primary diseases 
of the blood vessels in the brain may, under certain conditions, 
be factors in the etiology of epilepsy in animals (in man an 
arteriosclerotic epilepsy has been observed). 

More recently, physicians refer many cases of epilepsy to 
the action of certain poisonous substances (toxic epilepsy), 
which form either in the organism (autointoxication) or are in- 
troduced from -outside (hetero-intoxication). According to 
Krainski the epileptic attack may be brought about through the 
irritating action of carbamate of ammonia which is formed in 
large quantity in metabolic disturbances. Hahn, Massen, Nencki 
and Pawlow produced attacks in dogs, with carbamate of cal- 
cium and sodium, which were similar to epilepsy; but Putnam 
and Pfaff were not able to confirm Krainski’s findings, in two 
eases. Donath assumes an abnormally free formation of cholin. 
It is not yet certain whether an autointoxication may develop 
through disease of the glands with internal secretions (thyroid, 
parathyroids, adrenals). Of the exogenous poisons, lead may 
cause epileptic attacks in lead-poisoning. 

Injuries affecting the head may produce later epileptic at- 
tacks of traumatic origin in so far as a disseminated glious 
sclerosis or the development of intracranial hyperostoses may 
follow upon the small foci of tissue destruction due to the injury, 
occasionally a depression of bone fragments may also stand in 
relation. Westphal produced artificial epileptic attacks in 
guinea-pigs by blows on the skull. 

The first epileptic attack may occur without any demon- 
strable cause, but contributing causes frequently seem to stand 
in relation, especially marked psychic excitement (fright, ex- 
citement, punishment), bright light (by this means Lévy pro- 
duced several attacks in one day, in a heifer), less often con- 
cussions, blows, falls, ete. 

The epileptiform (epileptoid) seizures differ from genuine 
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epilepsy in that they occur only as manifestations of cerebral 
or other organic disease which is shown to be present also by 
other symptoms, and that they disappear after the removal of 
the primary affection, without creating a predisposition to fur- 
ther attacks and without any hereditary transmission of such a 
predisposition. A sharp demarcation of these seizures from 
genuine epilepsy is not always possible with sufficient certainty, 
because true epilepsy also is often based upon changes in the 
brain tissue and these changes may become manifest at times 
in epileptic seizures and at other times in addition to other 
cerebral disturbances. 

Epileptiform attacks may be caused by purulent or non- 
purulent encephalic foci, brain tumors, especially by solitary 
tubercles in the brains of hogs and cattle, parasites (especially 
eysticercae) in the substance of the brain or in its membranes in 
hogs, sometimes also in dogs; rarely ossifying cerebral pachy- 
meningitis, intracranial exostoses and depressions of bone frag- 
ments after injuries to the skull. Among these cases is to be 
included the Jacksonian or cortical epilepsy, if the organic brain 
disease (exostoses, ete.) is situated in the region of the motor 
centers of the cortex. 

Chronic uremia may also give occasion for epileptiform 

attacks to occur. 
_ The epileptic seizures are frequently designated as reflex 
epilepsy, if they occur in the course of certain diseases of the 
skin and mucous membrane, as in helminthiasis (especially tape- 
worms, ascarides, echinorhynchi), in which the attacks are 
caused by metabolic or disintegration products of the parasites 
or, less probably, by irritation of the vasomotor apparatus, but 
not on account of pain. It has been claimed that even a simple 
feeal impaction may cause attacks of this kind in dogs. Further 
causes which have been noted were painful diseases of the ex- 
ternal auditory meatus, pentastomosis of the nasal cavity. 
Wounds and cicatrices on the skin stand in causal relation much 
less frequently, but this factor has been observed in injuries 
to the withers, fractures of the horns, injuries of the soles in 
dogs, also injuries of the mucous membrane of the mouth by 
sharp teeth. In exceptional cases the irritation of apparently 
healthy parts of the skin is said to have caused epileptiform 
convulsions (Gerlach, Schrader, Doerrwaechter). The attacks 
spoken of as reflex epilepsy, probably do not often correspond 
with epileptic seizures at all, but are simply more or less exten- 
sive tonic-clonic convulsions without loss of consciousness, or 
eclampsia. The same is true for Brown-Séquard’s epilepsy of 
guinea-pigs after injury of the sciatic nerve. Brown-Séquard 
and others claimed that this latter is transmitted by heredity, 
but this could not be shown by Sommer, Karplus, Maciesza & 
Wrzosek; according to Brown these attacks never occur spon- 
taneously but only after the irritation of a certain cutaneous 
zone, and they simulate the scratching reflex in many ways. 
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Pathogenesis. The origin of the epileptic seizure or the 
epileptic paroxysm differs according to the origin of the epi- 
leptic condition. Such an attack may be produced by temporary 
or transitory abnormal irritations, which finally cause the ex- 
plosion by a summation of the irritation. In other cases even 
physiological stimulations may be able to cause the explosion, 
owing to an increased irritability of the cerebral cortex or of the 
subcortical centers. The default of certain inhibitory processes 
may also be of importance in certain cases. If the point of origin 
is in the cerebral cortex, the irritation is conducted to the sub-— 
cortical centers and from there, peripherally, through all motor 
tracts passing from the cerebral cortex, that is, in animals 
mainly through the extra-pyramidal tracts which are much 
larger than the pyramidal tract; in consequence muscular con- 
vulsions are produced in a definite sequence which maintain a 
definite order of arrangement; then consciousness is lost because 
the cells of the cerebral cortex are irritated severely and gen- 
erally and can no longer transfer all centripetal irritations. 
The central irritation of the cortical cells may give rise, at the 
beginning, to hallucinations which form the basis of the epilep- 
tic aura. Primary irritation of the subcortical centers produces 
an attack which commences with general convulsions, tonic ex- 
tensor convulsion of all extremities, clonic convulsions of the 
facial muscles and irregular isolated twitchings. 


In dogs, faradisation of definite areas of the cortex causes spasms which are 
quite like typical epileptic attacks. The spasms at first occur in the parts of the 
body which are supplied from the stimulated areas and the remaining portions of the 
body may be affected with spasms in the same succession in which the corresponding 
motor regions in the cortex follow one another. The attack also occurs if complete 
parts of the cranial cortical substance up to the motor zone have been removed, but 
remains absent if only the motor region is extirpated, the other cortical section being 
retained. After partial destruction of the motor cortical zone one may succeed in 
occasioning an attack but the muscles of the parts of the body whose corresponding 
centers have been removed take no more part in the spasmodic contractions. 


Anatomical Changes. In true epilepsy no morbid changes 
can, as a rule, be shown on postmortem, either in the brain or 
its immediate neighborhood; nor does microscopic examination 
usually give any results. 


Siedamgrotzky noticed the illness in a dog with asymmetry of the skull, and 
Bassi the same thing in 9 out of 15 epileptic horses, further Fabretti found the same 
condition in a cow and two dogs. 


Symptoms. In man certain prodromal symptoms precede 
the epileptic attack, which since the days of Galen have been 
known by the name of ‘‘aura epileptica’’ and these occur some- 
times also in animals. Thus many horses appear sluggish be- 
fore an attack, pay no attention to the word of command or 
become excited at it; others commence nodding and shaking the 
head or attempt to scratch it with the hind feet. Swine go about 
restlessly, root up the ground with the snout and grunt un- 
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easily. Dogs are sometimes depressed, they run restlessly to 
and fro, toss the head and bite the nearest object. In the great 
majority of cases such preliminary symptoms are, however, 
wanting or escape notice. 

The severe epileptic attack (grand mal) declares itself in 
the great majority of cases in the following symptoms: The 
animal suddenly exhibits great anxiety, stands with a fixed 
look and wide open pupils as if nailed to the ground, soon be- 
gins to tremble, breathes deeply with maximal opening of the 
nostrils, reels to and fro, seeks for a time to preserve the equili- 
brium by straddling out the limbs or by stepping forwards or 
backwards, but soon falls unconscious to the ground. Cattle at 
first often emit a peculiar hollow bellowing, dogs utter. a loud 
shriek, while sheep make circular movements; dogs get up 
sometimes after collapsing, make a few reeling steps, but soon 
break down again. 

After collapsing certain parts of the body, especially the 
neck and the extremities, appear stiff in consequence of tonic 
contractions of the muscles; the face, especially in horses and 
dogs, has a peculiar fixed expression, while the eyes show a 
marked rotation inwards and outwards. Hither now or at the 
beginning of the attack the characteristic clonic spasms occur 
which mostly commence at the head or neck and quickly pass 
to the remaining parts of the body. The pupils are dilated to 
the maximum and fixed, the eyes roll restlessly to and fro, the 
membrana nictitans covers a considerable portion of the globe 
of the eye, and the lids perform blinking movements. The mus- 
cles of the face, especially those of the ale nasi and the lips 
twitch unceasingly so that the facies is distorted, and at the 
same time the ears move actively to and fro. Sometimes twitch- 
ing in the muscles of mastication causes the mouth to be alter- 
nately opened and closed, or the lower jaw to be pressed strong- 
ly against the upper jaw and moved laterally, the teeth grind- 
ing together. Foaming saliva is thrown out which may be 
tinged with blood from injury to the tongue by the teeth. The 
neck is bent strongly backwards or to one side, or even turned 
- slightly on its long axis. 

After the spread of the spasms to the muscles of the trunk 
and extremities, the whole body is shaken without intermission 
so violently that small animals jerk up from the ground, and 
larger ones are thrown to and fro, and now and then rotate 
round their long axis, whilst the extremities exhibit spasmodic 
flexions and extensions in rapid succession. Sometimes invol- 
untary voidance of dung and urine occurs at the same time, and 
now and again in male animals ejaculation. The breathing is 
intermittent for a few seconds in the commencing stages of the 
attack, but later on it becomes quickened, deep and labored, and 
sometimes groaning or rattling. The action of the heart is 
moderately quickened, the pulse hard and small. The mucous 
membranes of the head often exhibit marked cyanosis, in con- 
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sequence of compression of the neck veins through muscle con- 
tractions. 

The attack lasts sometimes for a few up to fifteen seconds, 
at other times much longer, from one-fourth to one-half an 
hour, but mostly only one to five minutes. In a case reported 
by Grosche, in a horse, 70 minutes. Finally the intensity of the 
muscle contractions gradually declines, the breathing becomes 
more superficial and easy, the cyanosis disappears and gradually 
consciousness returns. After the disappearance of an attack 
many patients recover very quickly, stand up after a few sec- 
onds, and partake of the proffered food or walk away quietly. 
In other animals there persists for a long time, and now and 
then for several hours, more or less pronounced exhaustion or 
muscular weakness. Holterbach noticed epileptic attacks in a 
eat which only occurred at night time (E. nocturna). 

The attack may be of different degrees of severity and of 
varying duration. After collapse in horses there may be mere- 
ly stiffness, lasting for a few seconds and during which all the 
vegetative functions appear to be extinguished, but soon evacu- 
ation of dung and urine occur and the attack comes to a conelu- 
sion. Certain symptoms may be absent, such as the increased 
secretion of saliva and the champing of the saliva into foam, and 
further involuntary voidance of dung and urine. Generally the 
muscles of both halves of the body will be attacked equally, but 
many a time the spasms are much more severe on one side of 
the body than the other. Horses, dogs and swine seem to have 
much more intense convulsions than cattle and sheep. 

The sequence of the symptoms also does not always follow 
in the order described as above, inasmuch as the spasms some- 
times begin at an extremity such as the toe, and then gradually 
attack the remaining parts of the body, extending finally to 
the head. 


In birds the symptoms are in a great measure as follows: The bird 
emits sharp sounds, makes flapping movements with the wings, falls on 
its side or back, moves its feet quickly, rolls its eyes, bends the neck 
round to one side, alternately opens and shuts the beak and throws its 
whole body to and fro. After 1 to 2 minutes the spasms cease, whereupon 
the bird lies for a long time as though in a stupor and without sensation ; 
afterwards it stands up, but still staggers about and supports itself with 
its beak and outstretched wings until it finally stands on its feet, or with 
regular flapping of the wings flies away (Trasbot). 


The slight epileptic attack (EK. minor, petit mal) is a rudi- 
ment of the epileptic seizure proper (Weygandt) and declares 
itself in various disturbances of consciousness while the symp- 
toms of motor excitation occur at circumscribed areas for a short 
time only or are absent altogether. There are also records of 
similar conditions associated with local spasms, in which the 
animals did not break down when they could lean against a 
supporting object. It is, however, very difficult to recognize, 
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and distinguish between such cases of secondary attacks of ver- 
tigo and convulsions in animals. 


Of the psychic abnormalities noticed in human patients suffering from epilepsy, 
and occurring also in the intervals between the attacks, one sees nothing in animals. 
In dogs intelligence and attentiveness have suffered according to many authors 
(Gohier, Reynal) yet it does not appear certain that these were secondary epileptic 
attacks, but more likely due to encephalitis following distemper. 


Secondary epilepsy or the epileptoid attack agrees in its 
external form with true epilepsy, only the symptoms may usual- 
ly be ascertained as due to organic disease of the brain or to 
other diseased condition. 

Secondary epilepsy occurs at times as socalled Jackson’s 
or cortical epilepsy, in which besides loss of consciousness the 
spasms always affect the same group of muscles, and then pro- 
ceed to attack the other muscles successively. 


Course. True epilepsy is a chronic affection that causes 
a continued predisposition to periodically recurring attacks of 
convulsions. The attacks come on, however, at different inter- 
vals; in many animals few attacks are noticed during the whole 
eourse of life, but in others seizures may occur weekly, daily 
or several times a day. Their appearance sometimes seems to 
depend: on external influences, and again they follow in short 
periods without any apparent cause. It seems as if at first the 
attacks were less frequent but longer, and later more frequent 
but of shorter duration. In the most severe cases the attacks 
follow each other quickly and the condition of the animal be- 
comes such that consciousness does not return in the intervals 
(status epilepticus); in such cases the convulsions themselves 
can cause death, while ordinarily severe epilepsy may cause 
the animal to injure itself fatally when collapsing. In some 
animals the attacks are at times very frequent, then they subside 
for a long time, even for several months, whereupon several 
attacks occur at short intervals and then disappear for a longer 
period. 

True epilepsy is held to be incurable. The course of sec- 
ondary epilepsy depends on the underlying disease. 


Diagnosis. For the recognition of genuine epilepsy the es- 
tablishment of the chronicity of the affection appears to be of 
primary importance, but due weight must be given to whether 
during the periods between the attack the animal exhibits any 
organic disease of the brain or other diseased condition which 
stand in causal relation to them. If investigation in this re- 
spect leads to a negative result, but the attacks of spasms are 
always accompanied by loss of consciousness, the nature of 
the complaint is not hard to recognize. Limited or general 
tonic-clonic contractions have been observed in acute diseases 
of the brain, in many infectious affections (distemper), also in 
certain cases of poisoning. But in these cases symptoms of 
the underlying disease are present also in the intervals be- 
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tween convulsions, which are usually short, and moreover the 
diseases always take an acute course. The last mentioned con- 
dition differentiates also the so-called eclampsia of the bitch 
from epilepsy, and moreover the close connection of eclampsia 
with parturition will reveal the nature of the complaint. True 
eclampsia consists in one or several attacks, similar to epileptic 
seizures and occurring in rapid succession; they are followed by 
definite recovery or by death. 


Prognosis. In true epilepsy this is unfavorable since a per- 
manent cessation of the attacks can searcely be expected. As to 
the influence of the ailment on the usefulness of the animal an 
unfavorable view must be taken, if the attacks occur at short 
intervals. The hereditary affection generally takes an unfavor- 
able course, and more especially so if the first attacks occur in 
early age. 3 

The consideration of secondary epilepsy depends upon the 
nature of the causative illness; if this is curable there is hope 
of complete recovery from the attacks. 


Treatment. Of the numerous methods of treatment in 
true epilepsy the internal administration of bromides has 
proven most successful if these drugs are used systematically 
in proportionately large doses and for a long time. With this 
object potassium bromide may be given to dogs in daily doses 
of 3 to 4 gm., sheep and swine 5 to 6 gm., large animals 20 to 
50 gm. (in freshly prepared electuary or solution!) for 2 to 4 
weeks. If during the pause renewed convulsions occur the 
course is to be repeated. The other salts of bromine may also 
be employed, and at times these seem to be of advantage; thus 
one can order potassium, sodium and ammonium bromide to- 
gether in the same doses as the potassium bromide alone, in 
which case one daily dose or at most two are to be given. For 
birds 1% to 5% potassium bromide solution as drinking water 
is the best. The much more-expensive bromipin may be given 
to dogs in doses of one tea or table spoonful. If signs of a 
chronic bromine poisoning (emaciation, trembling, gastric ca- 
tarrh, and especially eczema or acne in different parts of the 
body) occur, then the treatment must be suspended for a time, 
and mild aperients combined with arsenic must be used. The 
effect of calcium treatment (page 193) in diminishing the irrita- 
bility of the central nervous system, is not yet established. 

Further, one must exercise care that the animal does not 
come in contact with any influences that bring on the attack. 
Considering the probability of the hereditary nature of the ill- 
ness breeding animals must be excluded from breeding (accord- 
ing to Roll the attacks sometimes cease after castration), work- 
ing animals must be employed cautiously. 

During the individual attacks one must protect the patient 
from injury. But attempts to abort the attack are scarcely suc- 
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cessful; the procedure recommended for this purpose (passive 
movements of parts of the body in opposite directions, wetting 
the body with cold water, etc.) usually produce no effect. Only 
if the convulsions follow one another very quickly, almost con- 
tinuously, one should seek to allay the irritability of the cortex 
of the brain by inhalations of chloroform or ether or by injec- 
tions of morphine. 

The treatment of epileptiform attacks is to be directed 
against the underlying illness. The employment of bromides 
and narcotic remedies and the suitable treatment (expulsion of 
worms, artificial removal of gadfly larve or penastomes, relief 
of existing constipation, excision of cicatrices, etc.) must be 
undertaken. In Jackson’s epilepsy operative treatment may be 
indicated, particularly in injuries to the skull, as well as where 
lesions are localized in the cortex of the cerebrum. 


Literature. Bassi, Pastore, Mod. Zooiatrio, 1904, 201.—Driaseke, Psych.- 
Neurol. Wochenschr, 1906, 1.—Dexler, Nervenkrkh. des Pferdes, 1899, 224 (Lit).— 
Fabretti, Rec., 1904, 516.—Holterbach, B. t. W., 1908, 656.—Kramell, Z. f. Vk., 1905, 
498.—Lovy, Vet, 1892, 446.—v. Monakow, Gehirnpathologie 1905. I, 248 (Ifit. on ex- 
periments in brain irritation).—Otto, S. B., 1902, 70.—Sarbé, Die Epilepsie, 1904, 
(Hungarian).—Schroder, Z. f. Vk., 1902, 25—Sommer, Neur. Cbl., 1901, 152.—Bis- 
wanger, Neur. Cbl., 1912, 1299.—Cerletti, Zeitschr. f. Neurol. u. Psych., Orig. 1912, 
TX, 520.—Maciesza & Wrzosek, Anz. d. Akad. Wiss., Kraukau, 1910, 179.—Redlich, 
Neur. Cbl., 1912, 1296.—Rothmann, ibid., 1912, 1287. 


3. Eclampsia. 


By the name of eclampsia convulsions are designated which 
are similar to those of epilepsy, but which either occur only 
once or run an acute course with several recurrences. They 
appear usually in the course of various organic diseases or of 
disturbances of metabolism as secondary manifestations. 

The eclampsia of young animals occurs almost exclusively 
at the time of teething in young dogs and pigs. One might think 
in this connection of the increased sensitiveness of the gums 
when teething; but in many cases some disease of an internal 
organ may be shown to exist, such as intestinal worms, acute 
intestinal catarrh, inflammation of the mucous membrane of the 
mouth, infectious diseases (distemper, erysipelas, pyobacillosis, 
etc.). Poorly developed and particularly rickety animals ap- 
pear especially predisposed to the complaint. 

The eclamptic attack manifests itself mostly by quite simi- 
lar symptoms as does the epileptic. Here also certain warning 
signs may be noticed such as unrest, aimless wandering about, 
loss of appetite, starting up from sleep in a fright. Sometimes 
the attack lasts only for a short time and then passes off for 
good, but again it may last several quarters of an hour or be 
repeated at different intervals while in other cases the attacks 
may follow so quickly on one another that the animals are con- 
tinually tormented by the convulsions for hours (status eclamp- 
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_EKelamptic attacks quite frequently lead to death, and this 
may happen in a few minutes. Asa rule the prognosis is more 
unfavorable the longer the convulsions continue. 

The treatment consists in the removal of the cause if this 
has been ascertained, and the driving out of tapeworms is here 
of first importance. The attack itself is controlled with narcotic 
remedies, such as potassium bromide (0.2 to 0.5 gm. every 3 
hours), bromipin (a teaspoonful to a tablespoonful) or with 
chloral hydrate (0.1 to 0.5 gm.). 

The rare eclampsia of adult animals is most apt to be 
due to the transitory effect of the same causes which bring 
about reflex epilepsy (see page 835). T’apken saw in a cow 
an attack of convulsions lasting for several hours due to the 
noise made by the firing of a gun. 


Literature. Besnoit, Rev. vét., 1901, 349.—Castelet, D. t. W., 1900, 312 (Rev.). 
—Dexler, B. t. W., 1908, 970.—Soulet, Rev. gén., 1905, VI, 471—Tapken, D. t. W., 
1899, 353. 


4. Catalepsy. Catalepsia. 

By catalepsy a peculiar state of illness is meant in which the 
animal is incapable of performing voluntary movements for a certain 
time, because in consequence of stiffening of the muscles, certain limbs 
remain for a long time in a given position, which may, however, be 
changed passively at will. This symptom, which is rare in man, and 
which when occurring is often a symptom of hysteria or a result of certain 
psychoses and organic diseases of the brain, has been noticed in isolated 
cases in animals. It appears from the records, however, that the symptom 
did not originate as a distinct neurosis, but merely as the resulting con- 
dition of organic diseases of the nervous system (compression of the 
spinal marrow, inflammation of the coverings of the cord, diseases of the 
brain), or of severe intestinal disorders. In consequence one is not 
justified in ascribing these cases to a catalepsy in the strict sense of the 
word, but it appears suitable to designate them as ‘‘cataleptic stiffening 
of the limbs.’’ 

The attack occurs either only once or it is repeated, the animal sud- 
denly stiffening in the position and attitude which it assumed imme- 
diately previously in walking or lying, and thereafter is unable to 
execute any further movement. ‘The muscles feel tense and firm, their 
outlines are sharply defined, there is increased resistance to passive 
movement, but the extremities, head or neck may be put in another 
position without any great effort, and they will remain in these posi- 
tions even if the equilibrium of the body is thereby endangered; one 
receives the impression of the moving of a plastic flexible mass (waxy 
flexibility, flexibilitas cerea). In man there is loss of consciousness or 
it is greatly limited; in severe cases reflex-irritability is lost. 

The treatment should first of all attempt to remedy the underlying 
condition. The attacks may be cut short by stimulation of the skin 
(flushing with water, rough rubbing, faradie current) or stimulation of 
the mucous membranes (holding vinegar, spirits of mustard or ammonia 
to the nostrils, tickling the nose with a straw, feather, ete.). In man, 
emetics (apomorphine subcutaneously) have been given successfully. 


Literature. Froéhner, D. Z. f. Tm., 1883, IX, 119. 
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5. Tetany. Tetania. 
(Tetanus intermittens. ) 


By tetany is understood an attack occurring without loss of con- 
sciousness, usually consisting of symmetrical, bilateral tonic convulsions 
which are painful and associated with paresthesia; they affect certain, or 
all, muscles of the body; the electric and mechanical irritability of the 
respective nerves is increased. 


Etiology. Tetany arises from several causes, but is probably al- 
ways secondary and produced by infectious and toxie factors, also by 
certain metabolic disturbances, which is suggested by the fact that the 
disease occurs occasionally endemically, also in man, and that it follows 
upon various infectious diseases. In young pigs especially rachitis not 
infrequently stands in causal relation, probably because the irritability 
of the nervous system is increased by the decalcification of the organism. 
Osteomalacia may give rise to similar attacks. In many eases functional 
disturbances of the parathyroids may be of importance, as is indicated 
by the animal experiments of Vassale & Generali, Zietschmann, Guleke 
and others, in which these glands were excised (Tetania parathyreo- 
priva), and also by observations in humans. The tetania strumipriva 
also is in point of fact due to the removal of the parathyroid. Severe 
diseases of the stomach (especially dilatation) and the intestine (ex- 
hausting diarrhea, enteritis, displacements, obturation) may take part 
in causing the attacks, as is shown by Dasch’s observation on a dog with 
duodenal obstruction and secondary gastric insufficiency. In helmin- 
thiasis (ascariasis) attacks similar to tetania have also been noted 
oceasionally. Tetania due to gestation, parturition and lactation has 
not been observed in animals, but the convulsions of parturition, es- 
pecially in bitches show great similarity to parathyreoprival tetany. 
In man certain peripheral irritants (eruption of teeth, overloading of 
the stomach, ete.), and violent psychic excitement may be the occasion 
for the first attack. Gunning claims to have observed tetany in re- 
cently castrated horses in which the stump of the spermatic cord was 
adherent to the scrotal wound; the convulsions ceased after the adhesions 
had been loosened. 


Symptoms. The attack of tetany occurs either without a demon- 
strable external cause, or it is produced by psychic excitement, inten- 
tional.movements (in young pigs at the time of feeding) by vigorous 
grasping of the body and so forth. It consists in localized tonic con- 
vulsions of the muscles of the anterior and posterior extremities, the 
latter being placed in a definite position; if the attack is severe, the 
tonic convulsions involve almost all muscles of the body; only in 
exceptional cases they are limited to one-half of the body. In the case 
described by Dasch, brief clonic convulsions occurred in both thighs, 
also paroxysmal stretching of the anterior extremities with convulsive 
drawing in of the claws toward the soles, owing to contraction of the 
flexors of the toes. The dog walked as if on stilts upon the claws of 
the fore-feet which were bent inward, and the sole looked hollow; the 
elbows were pressed closely to the body. The general attack is preceded 
by rapid muscular twitchings, stiffness of the hind legs, unrest, as in 
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tetania parathyreopriva, or it commences with tonic muscular contrac 
tions in the extremities or in the muscles of neck and trunk, which ex- 
tend rapidly over the entire body and cause the animal to fall down, 
as in rachitic tetany. The animal hes with legs stretched out, some- 
times the hind legs are bent; the neck is stretched; occasionally clonic 
convulsions of the muscles of the extremities are added to the tonic trac- 
tions. As the respiratory muscles are involved in the attack, the mucous 
membranes and the unpigmented skin become cyanosed. In rachitic 
tetany spasm of the glottis occurs, associated with whistling or rattling 
respiration before and after a transitory cessation of breathing which 
is observed frequently. Young pigs cry out loud at the commencement 
of the attack. 

During the intervals, important signs may be found, especially the 
fact that it is possible to produce an attack by pressure continued for 
one or two minutes upon the nerve-trunks (Trousseau’s sign), which 
was noted by Dasch in his case. The mechanical irritability of the motor 
centers is increased (Chvostek’s sign) but this was missed by Dasch. 
There is also an increase of the electrical] irritability of the nerves (Erb’s 
sign) with a simultaneous increase of the mechanical irritability of the 
sensory nerves (Hoffmann’s sign). These various signs are almost 
never absent in man, and they should be investigated systematically 
in animals which are subject to attacks similar to tetany, for it is only 
in this manner that the association of these attacks with genuine tetany 
can be ascertained. 


White & Plaskett report upon a North American breed of goats, (‘‘Startled 
goats,’’ ‘‘Fainting goats’’) where the animals collapse from quite trifling external 
influences, and are seized with tonic spasms like those from strychnine poisoning; 
after 20 to 30 seconds they get up, and their gait remains stiff for a short time. Many 
animals are said to be frightened to death from quite trivial causes (?). According 
to Dexler these cases are due to pathological and degenerative peculiarities of an 
hereditary nature similar to the sensory disturbances in dancing mice and albinotic 
deaf animals. 


Course. The attack may last several seconds to minutes, it may 
also continue for hours and even several days, in which case attacks 
follow isolated or in rapid succession. In animals the duration of 
the disease is usually brief; only rachitic and osteomalacial tetany may 
continue for several weeks. Aside from rachitie tetany, which occa- 
sionally ends fatally because of prolonged cessation of breathing, re- 
covery seems to be the rule, provided the primary disease is relieved. 


Treatment. The most important task of treatment is that of re- 
moving the underlying primary disease. The irritability of the nervous 
system may be quieted by bromides and other narcotics (morphine, 
chloral hydrate) ; also by preparations of calcium. <A suitable adminis- 
tration of lime (cf. Rachitis in Vol. I) may be able to relieve the rachitic 
form of tetany in the course of a few days. In man also calecium- 
treatment has produced good results (Curschmann, Guleke). In urgent 
eases, chloride of lime might be injected subcutaneously or intrave- 
nously (page 193). 


Literature. Dasch, T. Z., 1912, 241.—Dexler, B. t. W., 1908, 970; Umschau, 
1909, 252.—Guleke, Arch, f. kl, Chir. 1911, XCIV, 496.—Gunning, Am. v. Rev., 1895, 
No. 12.—Marek, A. L., 1912 159.—White & Plasket, Am. v. Rev., 1904, 1167. 
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6. Puerperal Convulsions. 
(Lclampsia puerperalis.) 


In connection with parturition there occurs a peculiar con- 
vulsive illness chiefly noticed in bitches, but occasionally in other 
female animals. In the course of an attack consciousness does 
not, as a rule, appear to be visibly disturbed. The last men- 
tioned circumstance and the fact that the trouble is associated 
with parturition distinguishes the affection both from epilepsy 
and eclampsia, and appears to justify its separate treatment. 


(a) Puerperal Convulsions in Bitches. 
(Socalled Eclampsia of Bitches.) 


Etiology. The affection, about the character of which 
nothing is known, is noticed most frequently in pampered pure 
bred bitches. 

In the great majority of cases the illness arises during the 
first few days after parturition, exceptionally, however, after 
a longer time, or it may be before the birth in the last stage of 
pregnancy. Friedberger saw a case 50 days after birth, Duet 
8 days before, Albrecht 63 days after cestrum. According to 
Uebele similar convulsions may occur in bitches which are not 
pregnant and not suckling, at the time where in case of concep- 
tion parturition might have been expected and lactation has also 
been known to occur at this time. Otherwise the occurrence of 
convulsions are believed to be dependent on certain accidental 
causes producing violent mental disturbances (sorrow over lost 
young, fright, fear of punishment), catching cold, ete.; but such 
incidents can just as often not be shown to have occurred. Ani- 
mals once ill are inclined to be attacked at subsequent parturi- 
tions (Gajewski). The influence of excitement after taking 
away of the young is generally exaggerated; thus in a third of 
the cases observed by Miller no young had been taken away 
from the affected animals. 

The clinical picture shows a great similarity to that of 
thyroprivous tetany and suggests a functional insufficiency of 
the parathyroids (epithelial bodies) in connection with parturi- 
tion, gestation or lactation; in other words, the disease may be 
related etiologically to the tetany of maternity in women for 
which a similar cause has been postulated (Vassale & Generali, 
Hirsch, Guleke and others). It may be possible also that ana- 
phylaxis is a factor in giving rise to the attacks, since it might 
be reasoned that anaphylaxis develops during gestation, to an 
organic specific protein of placental origin or to casein of milk, 
and that anaphylactic symptoms are produced by a further ab- 
sorption of such substances. The eclampsia of lying-in women 
recently has also been explained by many authors as an anaphy- 
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lactic shock. A less probable explanation is that the disease is 
due to the absorption of toxins from the sexual organs, or to a 
reflex anemia of certain cerebral centers in response to some 
abnormal irritation originating in the lacteal gland or in the 
uterus. 


Symptoms. The illness commences, as a rule, shortly after 
normal and easy birth (only exceptionally earlier than after 
48 hours). The animal becomes restless, whimpers and often 
eries out continuously, the breathing is quickened. With a 
rapid aggravation of these symptoms and a rise in temperature 
the gait becomes staggering after 10 to 15 minutes, and soon 
the animal is incapable of standing on its feet, falling on one 
side and stretching all four feet out with such a force that it is 
possible to bend the joints only by the employment of great 
force. From time to time one sees also fibrillary twitchings or 
even strong muscular contractions which, spreading towards the 
head, end in general convulsions followed by muscular rigidity. 

During the whole duration of the illness consciousness ap- 
pears to be retained, the animals respond to calls and are at 
times even excited so as to snap at the hand. In look and ex- 
pression they exhibit great anxiety, their pupils appear to be 
normal in size and capable of reacting (in exceptional cases 
they are said to be dilated and fixed). Breathing is much quick- 
ened and strikingly labored, the animal panting with the mouth 
open and tongue protruding; but from time to time chewing 
and swallowing movements occur, and thus the saliva which 
has accumulated in the mouth is swallowed while otherwise it 
flows out from the corners of the mouth. The pulse feels small 
and hard, the mucous membranes are cyanotic. The milk glands 
appear at first tense and warm, although later they become 
flaccid; they do not secrete any milk from the start. 

The spasms sometimes continue only a few hours, but usual- 
ly last 1 to 3 days. According to several authors spontaneous 
cure only occurs exceptionally, but the authors cannot confirm 
this. 


Treatment. This consists in the employment of narcotic 
remedies, and almost always yields favorable results. The sim- 
plest and most suitable appears to be the subcutaneous injec- 
tion of 0.02 to 0.05 gm. of morphine, whereupon the convulsions 
promptly decline and finally disappear; if no improvement oc- 
curs in 1 or 2 hours the injection may be repeated. Of good 
effect are also the other sedative and narcotic drugs, such as 
chloroform (cautious inhalation up to commencing narcosis), 
chloral hydrate (0.2 to 5.0 gm.), urethan (5 to 20 gm.), hypnon 
(14 to 2 gm.), veronal (1% to 2 em.), Ziindel’s chloroform syrup 
(1:100, a teaspoonful every 14 hour, later every 2 hours), ete. 
Occasionally parathyroidin may be tried. Calcium chloride may 
be injected subcutaneously (10-20 ec. of a 1-2% solution in one 
dose). The infusion of air and of solution of potassium iodide 
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may be tried. (In a woman with severe eclampsia, Sellheim 
noted striking improvement after the injection of solution of 
potassium iodide into the tissue of the mamma.) 


Literature. Albrecht, W. f. Tk., 1901, 469.—Friedberger, Miinch. Jhb., 1876- 
77, 103.—Gajewski, A. f. Vet.—Wiss., 1882, 145.—Massoglia & Sparapani, Rev. gén., 
1907, X, 495 (Rev.).—Vassale, Vet. Jhb., 1906, 149.—Guleke, Arch. f. kl. Chir., 1911, 
XCVI, 496. 


(b) Puerperal Convulsions in the Other Animals. 


In horses the disease has been observed by Tapken and by Albrecht. 
In a mare of somewhat advanced age which after earlier births had 
shown slight spasms, an attack lasting five minutes came on two hours 
after a difficult parturition. It manifested itself by clonic spasms of 
the muscles of the head and neck and of one hind extremity, as well 
as by shallow breathing. On the following days a few attacks were 
noticed, but they disappeared after removal of the afterbirth. In 
Albrecht’s case the attack commenced with restlessness (frequent neigh- 
ing and noises with the lips), the appetite was diminished, clonic muscu- 
lar contractions then followed, affecting the muscles of the whole body, 
the extremities were stretched out, head and neck were bent. Conscious- 
ness was clouded. After the administration of chloralhydrate (50 gm. 
per rectum) and copious venesection, the animal recovered. 

In cows Saint-Cyr & Violet, Flemming, Albrecht and others have 
noticed attacks shortly after parturition which were manifested by 
clonic spasms of the muscles of the trunk and extremities, by rotation of 
the neck and grinding of the teeth, and were usually repeated several 
times lasting as long as 2 to 3 hours; with the exception of one case, in 
which intermeningeal hemorrhage occurred with fatal result, they all 
ended in recovery. 

In sows Tapken often saw attacks of convulsions in connection with 
parturition; these occurred even during parturition, which was usually 
severe, less often immediately before or shortly after the act. The whole 
body of the animals which at the time of parturition were lying on the side, 
exhibited extensive muscular twitchings, there was rolling of the eyes and 
spasms of the muscles of mastication. The individual attacks lasted 
from 14 to 1, seldom 2 to 4 minutes, and were repeated at short intervals. 
The convulsions recurred very frequently, and often rendered slaugh- 
ter of the animals necessary. Similar cases were observed by Hen- 
gen, Giovanoli, Holterbach and Sonnenberg. The last named author 
found fatty degeneration in the parenchymatous organs and tube casts in 
the urine; he considers the disease as the result of an auto-intoxication 
corresponding to the puerperal eclampsia of women (Hengen caused 
cessation of parturient convulsions in a sow by giving 10 grammes of 
chloral hydrate in electuary). 


Literature. Albrecht, W. f. Tk., 1880-89.—Giovanoli, J. Vét., 1905, 283. 
(Rey.).—Hengen, W. f., Tk., 1900, 365.—Holterbach, B. t. W., 1905, 832.—Sonnen- 
berg, ibid., 1906, 945.—Tapken, D. t. W., 1899, 353. 
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7, Parturient Paresis. Paresis puerperalis. 


(Milchfieber, paralytisches Kalbefieber, nervose oder toxische 
Form des Gebarfiebers [German]; coma puerpérale, 
fievre vitulaire [French] ; parturition fever, 
muk fever, calving fever [English].) 


Parturient paresis is an afebrile disease which occurs at 
the termination of parturition and which is manifested by sud- 
den loss of consciousness and a generalized paretic condition. 


History. The disease was first described by German veterinary sur- 
geons at the beginning of the nineteenth century, being first mentioned 
especially by Jorg (1808). The time when the disease became known cor- 
responds with the period when it became customary to feed milk cows 
more generously with the object of increasing the milk production. To- 
gether with the popularization of the intensive feeding of cows, the cases 
of disease also increased, and in a like measure from the middle of the last 
century the number of publications (see etiology) on the subject by veter- 
inary surgeons in all the civilized countries increased also, without how- 
ever clearing up the etiology of the disease. In the year 1897 the Danish 
veterinary surgeon, Schmidt of Kolding published a new theory as to 
the etiology of milk fever, which did not clear up the cause of the dis- 
ease, although the treatment based upon it undoubtedly led to a very 
decided decrease in the losses arising from it. Recently Hess, Sonnen- 
berg and Delmer have made experiments with the object of clearing up 
the etiology of the complaint, which is the only correct procedure. 


Occurrence.. Milk fever seems to be a disease almost ex- 
elusively confined to cattle, although a few authors (Saint-Cyr, 
Friedberger & Frohner, Haubner & Siedamgrotzky, Hoopen) 
assert that it occurs, rarely, also in goats, sheep and swine. In 
certain regions and on individual estates the illness is very fre- 
quent and stands in close relation to the constantly increasing 
intensity of the agricultural operations (Hess); it is conse- 
quently to be considered as a disease of civilization; it is ob- 
served in first class milk cows, also on the outskirts of towns. 


Etiology. The actual cause of the disease is unknown, ex- 
cept that the influence of certain predisposing factors is mani- 
fest. The breed of the animals has an influence inasmuch as 
cows of the Holstein breed, which give much milk, are predis- 
posed to the disease somewhat more than those of the mountain 
breeds, and least of all are the range cows, although the range 
cattle are not entirely immune. The influence of milk pro- 
ductivity is in so far evident as in cows of the same breed the 
especially good milker is the one most prone to an attack. 

An essentially predisposing réle is played by the age of 
the cow, the great majority of attacks occurring in the fifth to 
tenth years of life, that is after the third to fifth calvings, while 
older cows and such as are under six years of age are attacked 
only exceptionally. 
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According to statistics collected by Jensen in Denmark out of 931 cases the age 
of the cows was: in 0.75% of cases 3 years; in 1.82%, 4 years; in 5.91%, 5 years; 
in 15.68%, 6 years; in 16%, 7 years; in 19.76%, 8 years; in 10.20%, 9 years; in 
10.95%, 10 years; in 4.4%, 11 years; in 6.8%, 12 years; and in 7.62% more than 12 
years. 


The course of birth is of considerable significance since 
after easy births many more cases of illness are recorded than 
after difficult ones (according to statistics collected in Bavaria 
out of 129 cases of illness 120 of the births were normal and 
easy). Hess further noticed that milk fever occurred only in 
such cows as went to full term or five to fifteen days beyond it. 

A part that must not be undervalued is further played by 
the kind and mode of the feeding. Well-nourished cows chiefly 
become affected, especially those that are fed intensively to- 
wards the end of the period of gestation, as well as very greedy 
cows, especially those that have been dry for several weeks. 

Most authors state that cows that are kept in the barn 
almost constantly are most susceptible to the disease, but Tapken 
could not determine any difference in this respect. 

Finally some cows may be said to have an individual pre- 
disposition for attacks which occur at several subsequent par- 
turitions (Roll). 

Otherwise the illness arises in connection with the birth 
and indeed in most cases within the first three days, sometimes, 
however, somewhat later, or during or before parturition, yet 
never before the establishment of milk secretion (Hess, how- 
ever, has never seen the onset of parturition paresis before or 
during birth in 170 carefully observed cases). 


According to statistics collected by Jensen in 1107 cases, 4.24% occurred before 
birth and the remainder after birth; of the latter 2.53% began after 1 to 3 hours, 
3.9% after 3 to 6 hours, 13.09% after 6 to 12 hours, 14.27% after 12 to 18 hours, 
27.37% after 18 to 24 hours, 10.29% after 24 to 30 hours, 8.40% after 30 to 36 hours, 
3.70% after 36 to 42 hours, 6.77% after 42 to 48 hours, and 5.42% after more than 
48 hours. Hess did not observe any cases more than 96 hours after parturition, al- 
though there are records in literature where the disease was said to have occurred 
much later, as long as 10 days after parturition (Harms); but such cases may have 
been confounded with other diseases as is suggested by the investigations of Guille- 
beau and Hess. 


The actual cause of the disease is not known. The idea of 
an autointoxication is the most plausible one, although it is not 
certain whether the toxins are formed in the uterus, in the udder 
or elsewhere in the organism. Observations made in respect to 
anaphylaxis admit the possibility of an anaphylactic autointox- 
ication, produced by the organic specific protein of the placenta 
or possibly by the glandular cells of the udder, which might give 
rise to anaphylactic manifestations after the absorption of con- 
siderable quantities of placental or milk-protein. The experi- 
ments of Marek, with placental emulsion, with milk and with 
colostrum, in one cow each have failed so far to afford any sup- 
port to the hypothesis of anaphylaxis. An autointoxication 
might be thought of, through a disturbance of the equilibrium 
of the organs with internal secretions. The supposed poison 
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would paralyze the cerebral cortex and the subcortical centers, 
as well as the vasomotor centers, possibly after a brief period 
of irritation; in this manner the functions of the brain would 
be disturbed, cerebral anemia could develop without giving rise 
to tissue changes in the nervous system. 

On the other hand the assumption seems untenable of cere- 
bral anemia due to increased flow of blood to the udder which 
is supposed to be enhanced by the secretion of milk and by the 
consequent loss of fluid (hyposerohemia of Bredo). The absorp- 
tion of infectious substances from uterus or udder, which has 
been advanced as a possible cause by several authors, is also to 
be discarded. 


The numerous hypotheses which have been advanced, may be grouped in the 
following manner: 


Recently many veterinary surgeons have been inclined to accept the 
hypothesis of the existence of an autointoxication. Ehrhardt and Al- 
brecht held the view that protein substances collected in the tissues of 
the mother animal and used up by the fetus, during pregnancy, may 
after birth be changed into material having a toxic effect. Eber’s view 
was that a toxigenous substance originated in the pregnant uterus which 
was changed into a poison by the active metabolism in well nourished 
vigorous cows, whilst Mamadyschky claimed uremia as the cause, be- 
cause he found albumen in the urine of sick cows, also renal elements, 
and on histological-examination changes pointing to nephritis. 

Schmidt (of Kolding), on purely theoretical grounds, put forward a 
new intoxication theory, according to which the origin of the formation 
of the poison was in the udder. Originally he believed that the poison- 
ous material developed through the decomposition of the colostrum ecor- 
puscles which he believed to be epithelial cells; later he assumed toxins de- 
veloping in the udder in some unknown manner, which after absorption 
into the blood produced a poisoning of the whole system.—According to 
Sonnenberg the milk contains substances which have a toxic effect on 
rabbits and the amount of which is increased in parturition paresis.— 
Hemprich imputed an intoxication to certain combinations of proteins 
that are not used up in the milk secretion, whilst according to Meyer, 
and also to Leclainche, the causes of milk fever might be sought in cer- 
tain poisons formed in the body and only incompletely excreted through 
the udder. Finally Delmer accuses the absorption of poisonous material 
from the udder, which is formed there by the disintegration of protein 
substances, stimulated by some proteolytic ferment. In favor of this 
hypothesis the cases of illness similar to parturient paresis, but which 
develop independently of parturition may be cited. 


The hypothesis advanced by Schmidt, as well as those others that were similar 
to it, were based solely upon the results secured by the treatment of the disease. 
As will be shown further on, however, the favorable results from these therapeutical 
methods are not at all adapted to prove the correctness of the above mentioned 
hypotheses. Authors other than Mamadyschky have not found any support for the 
uremic theory, and besides the degree of albuminuria that is occasionally present 
bears no relation to the severity of the symptoms. 


_ After Marek had pointed out the possibility of autointoxication due to 
anaphylaxis, the hypothesis was developed further by van Goidsenhoven. According 
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to this author an antibody forms, during a preceding lactation, through the absorption 
of milk-casein, which, at the beginning of the next lactation, unites with the absorbed 
casein and disintegrates this, with the aid of alexin, into a toxic combination. This 
would readily explain the predisposing influence of a copious secretion of milk, of an 
easy and rapid parturition, of generous feeding, and of continuous stable life, because 
these circumstances may account for an increased secretion of milk and thereby may 
give the occasion for an increased absorption of milk-casein. The infrequent appear- 
ance of puerperal paresis in primiparae might, according to this hypothesis, be ex- 
plained by the fact that in very productive animals the secretion of milk may attain 
the degree required for the absorption of milk-casein, as early as two months before 
parturition. As has been mentioned, this attractive hypothesis could not be confirmed 
experimentally by the authors, in their investigations with intravenous and intra- 
peritoneal injections of placental emulsion, of milk and of colostrum, although one 
cow was used for the experiment immediately after birth. Two injections were given, 
at intervals of 2-3 weeks. 

The supporters of the fluxion hypothesis (Aronsohn, Zehl, Tetz and others) 
believe that the cause of the disease is cerebral anemia caused by the increased 
blood supply to the udder; in support of their view they adduce the very favor- 
able results from the insufflation of air into the udder, and also several cases of 
uterine rupture followed by hemorrhage and by symptoms similar to puerperal paresis. 
It is assumed that the udder and the blood-vessels lying between the abdominal walls 
and the udder are capable of holding about one-half of the total blood-supply of the 
body (Nelke, Keim). Kreutzner considers the compression of sympathetic nerves and 
portions of tissue of the central nervous system, by the lymph which is accumulated in 
the thoracic duct, because its outflow is said to be interfered with by the increased 
formation of lymph in the udder. 

The authors consider this hypothesis untenable for the following reasons: 
Marek did not succeed in producing milk-fever-like symptoms by very copious bleeding 
after calving. In one cow 30 hours after'a normal calving 21%, and in another 36 
hours after 27% of the total estimated weight of the blood of the body was taken 
away from the jugular vein in a space of time of from 20 to 70 minutes, without 
any disturbances being exhibited, except a moderately quickened pulse and pale color 
of the mucous membrane. The same was noticed in a heifer where 32% ofthe 
total quantity of blood was taken away. It was further noticed in two mares ex- 
perimented on, where 42% to 44% of the whole quantity of blood was removed, that 
the only symptoms exhibited were quivering of the muscles and an anxious look. 
On the other hand Stahn in a case of fatal hemorrahge into the womb, without rup- 
ture, in a cow did not witness parturient paresis, the clinical picture of paresis 
puerperalis was only observed in such cows (Gebauer, Meier, Reinhardt, Habicht) 
where in consequence of uterine or vaginal rupture, not only blood but other matter 
passed into the abdominal cavity. 

It is to he noted, moreover, that as long as the vasomotor apparatus is uninjured 
it always makes provision that the brain receive the needed amount of blood, not 
only in case of an increased flow of blood to other organs (with the exception of the 
very large total area of the abdominal vessels which are supplied by the splanchnic 
nerve), but also in case of a vasoconstriction in these organs. On the other hand 
experiments on dead animals can give no indication as to the total amount of blood in 
the udder of living animals. Watery solutions easily diffuse through the dead vessel 
walls into the adjoining udder tissue, while an injection of gypsum into the blood 
vessels, especially into the veins, causes an abnormally severe dilation of the vessels, 
since these exert an insuperable resistance in their fine branches. It appears, more- 
over, very strange that about half the amount of the total blood of the body 
should be present in the udder after parturition. 


With reference to the hypothesis that an infection is the cause of 
the disease, Zudel, Stockfleth and later also Schmidt-Miilheim assumed 
a toxic action, the toxins being due to a slowly progressing putrefaction 
of the lochia. This hypothesis was more or less related to that held by 
Eloire, Chauveau, Bissauge and Schneidemtihl.—Nocard sought the 
cause of the disease in an infection proceeding from the womb with a 
resulting intoxication of the central nervous system, especially of the 
medulla oblongata, by toxins of staphylococci which increased in the 
uterus after parturition. In like manner Guillebeau & Hess assume an 
infection by streptococci and staphylococci through the genital tract 
injured during parturition; this would be similar to puerperal septi- 
cemia, but with this difference, that in milk fever only an absorption 
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of the bacterial poisons occur, which then result in paralysis of the 
vaso-motor centers, and through this a tense filling of the blood vessels 
of the abdomen, of the uterus, and especially of the udder itself.—The 
favorable result obtained by Kniisel with oxygen inflations of the udder 
led him to believe that there was an infection and intoxication proceed- 
ing from the udder and caused by anaerobic bacteria. 


Against the infection hypothesis it may be said that it has not yet been possible 
to demonstrate the supposed poison, putrefying lochia or the supposed pathogenic 
bacteria. (Streptococci, staphylococci and other bacteria can easily gain access to the 
uterus after parturition without necessarily producing at the same time a pathogenic 
effect.) Finally between parturition paresis and ptomaine poisoning (botulismus, 
allantiasis) there is an essential difference, for in milk fever the loss of consciousness 
is the principal symptom of the disease, whilst in ptomaine poisoning without par- 
ticularly marked disturbances of consciousness paralysis is a prominent symptom. 


Anatomical Changes. Autopsy gives no characteristic 
findings. The mucous membrane of the vagina exhibits the 
punctiform hemorrhages seen usually after parturition, and is 
moderately edematous. The external os uteri is swollen and 
infiltrated with serum, studded with hemorrhages from a pea 
to a hazelnut in size, and more or less open. The incomplete 
involution of the uterus which was first pointed out by Hess is 
at times easily recognizable; the uterus contains some hun- 
dreds of grammes of a chocolate brown, reddish or yellowish 
odorless fluid. The internal os and the uterus proper are usual- 
ly in a similar condition to that of the orificium uteri externum. 
The vessels of the abdominal organs appear more filled with 
blood than those of the other parts of the body. The central 
nervous system shows no changes with the possible exception 
of anemia. Secondary lesions may be sometimes noticed, such 
as muscle tears, portions of food in the air passages, foreign 
body pneumonia and exceptionally fractured bones (in one of 
Wilhelm’s cases fracture of the second cervical vertebra). 


Symptoms. Generally on the second, often on the third day 
or towards the end of the first day, seldom earlier or later, the 
appetite declines without any visible cause, and at the same 
time the animal exhibits a peculiar restlessness, looking about 
nervously, emitting a dull bellow and tripping restlessly with its 
hind feet. Exceptionally one notices also a more decided ex- 
citement, such as frequent bellowing, climbing into the crib, 
and at the same time spasms in single muscles, viz., in muscles 
of face and neck and also in the muscles of mastication, which, 
however, only continue for a short time, at most a few hours 
(according to Hess such cases belong to puerperal septicemia). 
Some degree of weakness soon becomes noticeable; the animal 
begins to stagger, spreads out the forefeet, trembles markedly, 
ean finally not continue any longer on its legs and falls to the 
ground. The animal makes some attempts to rise but then a 
comatose condition develops and it lies still. At this stage the 
animal lies, usually half way over on her side, with feet drawn 
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under the body, while the head is turned sideways and rests on 
the shoulder of the upper side; if it is straightened and then let 
go it immediately falls back helplessly into its previous posi- 
tion. At times the head is stretched out with the under jaw 
propped on the ground, or the animal lies on its side with head 
extended and legs outstretched. All muscles seem to be relaxed, 
but not paralyzed, since the animal at times turns herself over 
or gets up on her knees and creeps forward. 

_ The vital functions appear to be lowered in the animal, 
which lies on the ground as if paralyzed. The patient seems to 
have fallen into a deep sleep, is quite oblivious to her surround- 
ings, so that she takes no notice of flies nor reacts to pricks 
or other irritation. The comatose condition results also in a 
decline or total absence of the reflexes as a result. Skin and 
tendon reflexes cannot be produced; only by tapping the mus- 
eles can twitchings be caused, because their mechanical irri- 
tability remains unchanged. Owing to the absence of the cor- 
neal reflex the periodic shutting of the eye orifice, which in con- 
sequence of loss of consciousness is half closed does not ensue, 
the cornea is dull in consequence, dry, and sometimes wrinkled, 
but at times the eyes are completely closed so that the animal 
appears asleep. The pupils are greatly dilated and fixed. The 
mouth is half open, the tongue protrudes, and its upper surface 
becomes dry. The absence of the swallowing reflexes pro- 
duces a copious flow of saliva, and if medicine be poured in 
or if the contents of the rumen be regurgitated into the pharynx 
choking may occur, and easily lead to gangrene of the air 
passages, because the reflex of the larynx (coughing) is also 
extinguished. 

The respirations become deep and slow, not seldom accom- 
panied by groans, and later stertorous through vibration of the 
relaxed soft palate, or rattling in cases where edema of the 
lungs has already occurred, in both cases more or less labored. 
The activity of the heart is always hastened, 70 to 90 per min- 
ute, in severer cases up to 120, seldom arhythmie, the pulse is 
small, soft, and occasionally only perceptible at the abdominal 
aorta (Hess). 

There arises an arrestment of evacuations, and feces col- 
lect in the rectum and urine in the bladder. The contractions 
of the muscular tissue of the stomachs and intestines are slug- 
gish or are, in most cases, entirely suspended, consequently 
tympanitis sets in after a short time, whereupon the animal 
beleches. The urine often contains some albumin and sugar, the 
amount of which may be as much as 4% (Nocard). The urine 
of healthy cows and of other female animals, however, often 
contains sugar after parturition, in the form of lactose; less 
often grape sugar may be found as well as milk sugar. 

According to the records of many observers the udder is 
flaccid, and always secretes little or sometimes no milk at all. 
Vaginal discharge is always absent, but the external os remains 
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more or less open, and the already mentioned incomplete in- 
volution of the uterus can be demonstrated (Hess). 

At first a moderate rise of temperature occurs at times, 
later, however, with the onset of the paralytic condition, the 
temperature always falls and may decline to 35.4° OC. (Him- 
melstoss). Nelke attributes the low temperature to failure of 
action of the sphincter ani muscle; when he put the thermome- 
ter sufficiently far enough into the rectum he always found a 
temperature of between 38.8 and 39.0° C. The ears, horns and 
feet always feel very cold. 


Zehl recognizes three forms of milk fever. In the subacute form digestive dis- 
turbances and dullness are prominent, whilst paralytic symptoms are absent or at 
most trivial (see also chronic intestinal catarrh of cows after calving, page 293). The 
mild form manifests itself by the exclusive presence of paralytic symptoms and cor- 
responds clinically with sacral paralysis after birth (see page 815). In the third form 
both previous forms unite to bring about the true milk fever. How far the first two 
forms can be ascribed to milk fever later observations must determine. 


Course. The form of illness described above usually de- 
velops within a very short time, even as early as 1 or 2 hours, 
and remains unchanged for a certain period, generally about 
a day. In favorable cases improvement usually occurs just as 
rapidly as the symptoms of illness have set in. The patient 
opens her eyes, looks about with uplifted head, moves her 
tongue, and makes swallowing movements, she passes dung and 
urine, her temperature returns to normal, finally she gets up 
and takes food. Recovery can occur without any treatment 
within a quarter to half an hour, often even in very severe 
cases where death was to be feared every moment (thus Hess 
saw some cows that appeared to be lost, recover in a few 
minutes after being turned over). In other cases the ailing 
animal exhibits some weakness for 1 or 2 days, or it may even 
be for 3 days. 

In unfavorable cases death may occur almost unnoticed, the 
quiet breathing becoming gradually slower and finally being 
arrested along with the heart action. In other cases death is 
immediately preceded by symptoms of restlessness, perhaps by 
convulsions, or by a sudden copious diarrhea. Occasionally it 
happens that the animal after a short period of unrest suddenly 
collapses, lies as if lifeless and passes away under convulsions. 
In such eases a fracture of the bones of the skull or the verte- 
bre may be thought of (in a case of Wilhelmi’s the animal struck 
its head on a piece of wood which had been placed under it and 
broke the second cervical vertebra. In Cordshagen’s case a’ — 
luxation of the third and fourth cerebral vertebrae developed, 
associated with torticollis). 

In a number of cases the animal recovers after the disap- 
pearance of the paralytic symptoms, but one or two days later 
signs of aspiration pneumonia become manifest, such as grad- 
ually increasing difficulty in breathing and a febrile rise in 
temperature, and these are followed by death in 4 or 5 days. 
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The inflammation of the lungs can occur in the paralytic stage, 
so that one should always remember this if the breathing be- 
comes more frequent and labored or if the internal tempera- 
ture rises. 

In exceptional cases, or at least in less severe cases, se- 
quelee of the illness remain (Jensen), such as paralysis of the 
n. ischiadicus or of the n. cruralis on one or both sides, further 
very rarely paralysis of the n. facialis. These paralyses are 
traumatic in origin and disappear at times after a few days, 
or on the contrary after weeks or months, a more or less visible 
atrophy of muscle having occurred in the meantime. Excep- 
tionally necrosis of the m. biceps femoris, of the m. semi-ten- 
dinosus or of m. gastrocnemius occur, and very rarely of the 
teats or the digits of the hind feet. After the use of the origi- 
nal Schmidt treatment (injection of pot. iodide into the udder), 
mammitis occurred in 2 to 4% of the cases, mostly with perma- 
nent drying up of the milk. <A diminution in the milk secre- 
tion, lasting until the commencement of the next period of lac- 
tation and amounting to 2 or 3 liters daily, persists also after 
the injection of air into the udder, without the development of 
an udder disease. 


Diagnosis. Loss of consciousness following immediately 
after birth and not accompanied by fever and the paralytic 
condition are so characteristic that the ailment can hardly be 
mistaken for another disease. Lumbar paralysis after parturi- 
tion may be mistaken for it, but here the paralysis is limited to 
the hind quarters and consciousness is not lost (see page 816). 
Puerperal septicemia is characterized by local inflammatory 
changes in the genital organs, by a rise of temperature and by 
the symptoms of a febrile disease. The socalled railroad sick- 
ness (see page 859) may easily be distinguished from parturient 
paresis on account of the mode of its occurrence. Fatal hemor- 
rhages in consequence of rupture of the uterus manifest them- 
selves by the appearances of severe bleeding (see vol. I). Acute 
brain diseases (cerebral abscess, tuberculosis) might likewise 
occasion mistakes in diagnosis (Salvisberg). 


Prognosis. It is to the unquestionable and permanent credit 
of Schmidt that after the introduction of his method of treat- 
ment the mortality has in general become much lower and now 
amounts to 15 to 25%, or after using air infusion exclusively, 
even to less than this (maximum 16% [Hess]). In a given ease, 
however, it may be very difficult to foretell what the probable 
result of the illness will be, because on the one hand an appar- 
ently slight attack may end in death, whilst on the other hand 
an exceedingly ill animal often recovers. In general it may be 
said that the occurrence of the disease before, during or shortly 
after parturition as well as a very rapid aggravation of the 
condition must be considered as signs of an unfavorable prog- 
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nosis (de Bruin, Hess). The presence of concurrent tubercu- 
losis in a sick animal is also unfavorable. 

A relapse may occur in the course of the next few hours 
or in one or two days, especially if after the udder treatment 
the air is removed too soon from the vessel or escapes from it 
spontaneously. 


Treatment. First of all the animal should, if possible, be 
provided with an airy place, well bedded and placed lying on her 
left side with head higher than the body. In order to prevent 
tympanites it is advisable to support the animal with straw 
bundles so that she lies slightly inclined to the left side with her 
feet under her breast bone. Constant watching is required so 
that she does not injure herself when tossing about. 

The administration of medicine or other things by the 
mouth should be avoided entirely in order to prevent aspiration. 
If tympanites is severe the gases may be removed with the 
stomach tube or with a trocar. The accumulated urine may be 
induced to flow by slight pressure on the bladder. 

Subcutaneous injections of vasoconstricting remedies may 
be very usefully employed. In the first place is caffeine (4-8 
em.), then strychnine (0.02-0.08 gm.), veratrin (0.1-0.2 gm. in 
dilute alcohol), eserine (0.10-0.15 gm.), or pilocarpine (0.2-0.3 
gm.) gives good results; eserine and pilocarpine cause also vig- 
orous contractions of the intestinal muscles. Metzger obtained 
rapid improvement by subcutaneous injections of 5 ce. of 0.1% 
solution of suprarenin, which he administered in one ease alone, 
in two other cases together with the infusion of air into the 
udder. Barium chloride can be usefully employed (animal ex- 
periments of De Bary, Marek); it exercises a powerful con- 
tractile effect upon the vessels, and may be used in small doses 
intravenously (0.05-0.10 gm. in 10 gm. of warm water) or as 
elysters (1-2 gm. in a liter of lukewarm water). Cutaneous 
stimulants like friction of the skin, fomentations with cold or 
warm water, etc., exercise a stimulating effect on the vasomotor — 
nerves and tone up the whole nervous system. 

The injection of air into the udder has become quite a gen- 
eral method of treating milk fever. At first Schmidt (Kold- 
ing), the founder of this therapeutic procedure, used 1% pot. 
iodide solution along with the admission of air, but nowadays 
this method of treatment has been wholly replaced by the more 
convenient and cheaper inflation of the udder with air, which 
promises far better results. 


Technique of the insufflation of air into the udder: The simplest form of 
apparatus consists of a hard rubber bulb connected with a hollow metal cylinder con- 
taining cotton wool, and an udder catheter or milking tube fastened on the end of a 
rubber tube (in case of necessity a feather quill); it is sterilized by boiling 
in water and rinsing out with a one per cent creolin or lysol solution. Zehl’s double 
air catheter (Fig. 140) appears especially useful, The udder is prepared for -the 
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insufflation by milking out and thorough cleaning all four teats and the surrounding 
parts with luke-warm water and a soft brush. A clean piece of linen soaked in a 
2% ecreolin or lysol solution is then placed under the udder and the teats and the 
neighboring parts are rinsed with creolin or lysol solution. Then the catheter or milk- 
ing tube is introduced into 
, — SN the canal of the teat and the 

N bulbs are brought into 

play so that purified air is 
passed through the cotton 
wool into the udder. Suffi- 
cient air must be intro- 
duced so as to cause a plain- 
ly visible, tense, elastic 
stretching of the udder. In 
order to prevent the cathe- 
ter from falling out, or the 
infused air from returning, 
the points of the teats must 
be compressed with the dis- 
infected fingers; the rub- 
ber rings frequently em- 
ployed appear to be less 
adapted for the purpose 
(Hess). At first the lower 
quarters of the udder should 
be inflated and afterwards 
the upper ones. 

Knisel uses 6-10 liters, 
and Salvisberg 12-15 liters 
of oxygen instead of air. 
The oxygen is held in a 
container, and after inser- 
tion of a regulating appa- 
ratus is allowed to pass 
into the udder and the pro- 
ceeding is repeated if neces- 
sary; but this method of 
treatment has no advantage 
over that with atmospheric 
air (Hess).—Formerly 
some authors used salt or 
lysol solution instead of pot. 


Pepe Gee Double air catheter, after Zehl, for the in- 71°U4e Solution or ordinary 


: wine water boiled and allowed to 
troduction of air into the udder. cool to body temperature, 


up to 4 liters (Peters & 
Wessel have each injected intravenously 2 liters of a 0.5% pot. iodide solution 
warmed to 38° C, while others introduced this solution into the womb or gave it 
internally). 

Nothing definite can be said about the mode of action of Schmidt’s treatment, 
as long as the nature of puerperal paresis is not elucidated. It seems, however, to be 
a question of an intense stimulation of the nerve-endings in the udder which are 
sensitive, shortly after birth, this stimulating action contributes on the one hand to 
relieving the unconsciousness, and on the other may be assumed to increase the blood 
pressure and at the same time to deplete the abdominal vessels in consequence of the 
vigorous stimulation of the vasomotor apparatus. This is suggested by the better 
curative results compared with those of the injection of potassium iodide, since the 
infusion of air causes a far greater tension of the udder tissue, and it is supported 
also by the experimental results of Seitter, according to which the infusion of air into 
the udder raised the normal blood pressure within half an hour by an average of 
55%, and rapidly restored to a normal level the pressure lowered by 51% through the 
administration of chloral hydrate and through the inhalation of amyl nitrite, the 
excess going down gradually in not less than eight hours. A similar, but far more 
rapid action was exerted by adrenalin or suprarenin, but mechanical irritation of the 
skin did not produce any results worth mentioning. Many authors assume a mechanical 
action, in such a manner that the blood is forced out of the udder which stands under 
a strong pressure, and that the further flow of blood into the organ is interfered with, 
in consequence of which a supposed cerebral anemia is relieved. In many publications 
the insufflation of air is considered as a causal form of treatment, the action of which 
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is said to be detoxicating and inhibiting with respect to the formation of a supposed 
toxic substance. According to van Goidsenhoven, this inhibitory action consists in 
preventing the absorption of milk-casein, and thereby in preventing the anaphylactic 
autointoxication. It is difficult to harmonize the rapid recovery of the treated animals, 
after a few hours and, under certain circumstances, even after a few minutes, with such 
a mode of action of air insufflation. 

In evaluating the curative results it must be remembered, that, since the intro- 
duction of Schmidt’s method in which the administration of medicines by the mouth 
is obviated, complicating inflammations of the lungs have become less frequent, and 
that, encouraged by the favorable results, owners do not slaughter the animals as 
readily as formerly. Many older records testify that similar and, indeed, more favora- 
ble curative results were observed before the application of the Schmidt treatment. 
Thus Kruyt records 20% of losses, Porter about 19%, Black about 17%, Ajolfi about 
10%, Breckbohm about 5.55% (among 72 cases 4 death), Harms about 2.7% and 
Biot in 200 cases about 2% of losses. 


Prophylaxis. Considering the predisposing factors in the 
disease it seems advisable to give cows daily exercise during 
the period of pregnancy. ‘Towards the end of gestation, es- 
pecially if they are dry for a long time before calving and six to 
eight days after calving, they should be fed more sparingly. De 
Bruin suggests that the cow be allowed to calve in the open in 
summer. Albrecht noticed the disappearance of this oft recur- 
ring and serious disease on an estate, when the above mentioned 
prophylactic procedure had been carried out. Van Goidsen- 
hoven recommends the injection of very small quantities of milk, 
repeated several times during the last days before birth, in or- 
der to prevent the anaphylactic explosion. 


Literature. Albrecht, W. f. Tk., 1904, 48—Bredo, Bull., 1909, 228.—Delmer, 
Bull., 1906, 417.—Gebauer, B. t. W., 1906, 377.—Habicht, B. t. W., 1907, 502.— 
Harms, Mag., 1891, 388.—Hess, Schw. A., 1905, XLVII, 279.—Hooper, Ann., 1905, 
510.—Jensen, Z. f. Tm., 1898, III, 1—Keim, Zur Atiol. d. Gebarparese, Diss., Leip- 
zig, 1909 (Lit.).—Mathé, Ree., 1884, 658.—Meier, B. t. W., 1907, 103.—Nelke, Uber 
d. Kalbefieber d. Rindes usw., Diss. Bern, 1909 (Lit.).—Porcher, Rev. gén., 1903, IT, 
479.—Reinhardt, B. t. W., 1907, 150.—Salvisberg, Schw. A., 1908, L, 230.—Schmidt, 
W. f. Tk., 1905, 21—Schmidt, Monh., 1898, IX, 241; B. t. W., 1902, 497.—Sonnen- 
berg, B. t. W., 1907, 283.—Stahn, Z. f. Vk., 1906, 214.—Zehl, Die Gebarparese d. - 
Rindes, 1905 (complete Lit.) ; B. t. W., 1908, 117.—Cordshagen, B. t. W., 1912, 879.— 
Giovanoli, Schw. A., 1911, LIII, 136.—Kreutzer, M. t. W., 1910, 621—Metzger, B. t. 
W., 1911, 285.—Seitter, Exp. Unters. ub. d. Wirkung d. Luftinsuffl, usw. Diss. Zurich, 
1910.—van Goidsenhoven, Ann., 1911, 139. 


Diseases Similar to Milk fever. Diseases occur occasionally, in- 
dependently of parturition, although clinically they are more or less like 
milk fever. The syndrome sometimes stands in causal relation to mammitis, 
(Lungwitz, Otto, Zehl) or nervous symptoms similar to those occurring 
in milk fever arise exceptionally as a result of overloading of the rumen, 
atony of the first 3 stomachs, or necrosis of the liver, and these appear- 
ances may affect bulls or bullocks as well as cows (see pages 275; 293; 
572). More frequently, however, a primary onset of the affection is noted 
in good milking animals. In such eases it has frequently been noted that a 
one-sided feeding, with much concentrated material like cottonseed-meal, 
brewers’ grains, clover, hay, etc., is capable of giving rise to a clinical pic- 
ture similar to parturient paresis (Hansen, Rasmussen, Seiderer, Meier, 
Gratia). Whether the last mentioned causes form the foundation of 
the primary cases hitherto noticed or whether other causes play a role 
remains undecided.—To all appearances the affection may’ be considered 
as due to an intoxication. 
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The treatment is similar to that pursued in parturition paralysis, 
and has as a rule about the same result. 


Literature. Gratia, Ann., 1904, 387.—Giniésis, Bull., 1905, 62—Hansen, Maa- 
nedsskr., 1905, XVII, 177.—Lungwitz, 8. B., 1895, 97.—Meier B. t. W., 1904, 89.— 
Otto, S. B., 1899, 87.—Rasmussen, Maanedskr., 1905, XVII, 270.—Seiderer, W. f. Tk., 
1905, 21.—Zehl, B. t. W., 1906, 297.—Wyssmann, Schw. A., 1911, LIII, 85 (lit.). 


Railroad Sickness of Cows. (Socalled emptiness of the rumen, rail- 
road fever.) By this name a peculiar diseased condition, similar to that 
seen in milk fever, is designated, which occurs often in cows that are 
far advanced in calf, and also in well fattened animals during or after 
a long continued transport by rail. Voigtlander first recorded it, and 
later it has been observed by Weigel, Roder, Konig, Noack, Estor, Vil- 
lagio, Otto and Steffani. Recently Schmidt has been occupied with a 
eareful study of the disease. 


Etiology. Of the causes of the illness it is only established that it 
is connected with long sojourn and standing in crowded and hot railway 
ears without food and water. Thus Estor and Schmidt noted the illness 
almost exclusively during the period from April to September, or after 
a railway journey lasting over 24 hours. Further, pregnancy is of 
special importance and according to Schmidt a railway journey under- 
taken by cattle immediately after being brought up from pasturing has 
an effect in producing the illness. 


Voigtlander believes that an empty rumen is the cause, whilst Estor assumes 
also an exhaustion with the accumulation in the system of the products of fatigue re- 
sulting in autointoxication. According to Villagio the disease is primarily a muscular 
affection with secondary nerve trouble. van Goidsenhoven here also postulates an 
anaphylaxis due to the absorption of milk-casein. 


Schmidt declares the pathogenesis of the illness to be as follows: 
As a consequence of the increased muscular activity during railway 
transport, there results an increased flow of blood to the muscular tissue 
of the extremities and of the body, in advanced pregnant ani- 
mals, also to the uterus and udder, in consequence the amount of 
blood in the other organs diminishes. Anemia then develops in these 
organs and is increased by the fact that the blood vessels of the skin 
dilate and the amount of blood in the body diminishes considerably, 
because on the one hand no water is taken up and on the other hand 
an increased output of water occurs. If this condition lasts more than 
24 hours paralysis of the vasomotors sets in, and high temperature 
results in the neighborhood from the dilation of the vessels and the in- 
creased muscular action. 

The autopsy reveals no characteristic lesions. The rumen contains 
very little food or is empty (Voigtliinder). The muscles of the loins may 
be edematously infiltrated (Estor) or they, as well as the muscular tissue, 
of the’ body in general may be colored brownish red or brownish black, 
whilst fatty infiltration of the parenchymatous organs may be noted 
(Noack). The chemical reaction of the muscles of slaughtered animals 
is, according to Estor, always alkaline. 

The symptoms of the illness usually arise at the end of a transport, 
but often earlier, that is during the journey. The animals exhibit con- 
siderable unrest in look and movement, the gait being stumbling and 
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staggering and the tail extended. Shortly after this the hind parts col- 
lapse, although for a short time the animal makes efforts to stand up. Soon 
it remains lying down with its hind extremities drawn up, but frequently 
changing its position. The mucous-membranes appear considerably in- 
jected, the pulse is quickened, its number goes up to 120 beats a minute. 
The body temperature varies between 38.8 and 39.4° C. The breathing is 
always quickened (up to 40 respirations per minute) labored, and later 
stertorous. Peristalsis and appetite are in abeyance, whilst the feeling of 
thirst may sometimes be increased ; voidance of dung is lessened or com- 
pletely at a standstill. Frequently violent labor pains occur which are 
not depending on parturition. Estor found in many cases an amount 
of 1 per thousand of albumin in the urine. The udder is filled but 
soft and contains a considerable quantity of normal milk. Consciousness 
seems at first undisturbed, but later it becomes upset more and more; the 
animal turns its head on its side, closes its eyes, becomes indifferent to all 
irritation, and in this condition presents a picture like that of milk fever. 
Ninety per cent of the cases end unfavorably in 1 to 2 days with aggra- 
vation of the paralytic symptoms and dyspnea so that the animals usual- 
ly have to be slaughtered or die. With suitable treatment (Schmidt) the 
patients recover almost without exception. 

The treatment is similar to that in milk fever. Schmidt has ob- 
tained cures in almost all cases by the insufflation of air into the udder. 
In Belecourt’s experience, recovery followed only after repeated in- 
sufflations at intervals of an hour. Dammann reports 80% of deaths 
in spite of air insufflation. He found that alcohol and caffeine gave 
the best results. 


Literature. Estor, D. t. W., 1899, 233.—Hartenstein, S. B., 1893, 126.—Roder, 
ibid., 1892, 101.—Schmidt, B. t. W,. 1906, 775 (Lit.)—Voigtlander, 8. B., 1878, 88.— 
Belcourt, Pr. Vb., 1908, II 45.—Dammann ibid., 1908, II, 45. 


8. St. Vitus’s Dance. Chorea. 
(Sydenham’s Chorea; Chorea minor. s. Scti Viti.) 


As St. Vitus’s dance is designated a neurosis which is mostly transi- 
tory and occurs chiefly in childhood, being characterized by involuntary 
and arhythmic but irregularly distributed twitchings of muscles of 
manifold combinations, frequently connected with psychic disturbances. 
The abnormal movements are in themselves coordinated combination 
movements (grasping, defensive, or movements of expression), yet at the 
moment of their occurrence they are always without purpose, and suffi- 
cient to disturb other intended movements. During sleep the convulsions 
usually disappear entirely. Recently these symptoms have been be- 
lieved to be due to a lesion of the basal ganglia of the brain, and of 
the tracts of the Brachia conjunctiva in their continuation to the 
subcortical ganglia. 

A considerable number of reports have been published concerning 
the occurrence of chorea in animals. The majority deal undoubtedly 
with local muscular twitchings which differ from choreic movements 
by their uniformity, their invariable occurrence in the same muscles 
or groups of muscles, also by their more or less marked rythmic char- 
acter and uniform intensity. This is true particularly for the twitch- 
ings occurring in distemper, which are differentiated very decidedly 
from chorea, moreover by the fact that they are based upon a dis- 
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seminated encephalitis or myelitis, that is to say, upon an organic 
nervous disease. Dexler explained the convulsions of distemper in this 
manner a long time ago, and proposed the term: local, rythmical con- 
vulsion or post-infectious “‘tic’’ (‘‘tie’’ of distemper). Localized, clonic 
convulsions have often been observed in the course of severe intestinal 
catarrh and enteritis, and also without demonstrable cause, and they 
have been associated with chorea. The same is true for chorea of new- 
born animals and for the cases described as Chorea electrica. 

A greater similarity with chorea was noticeable in a case of Le- 
blanc ; incoordinated twitching movements of the body are accompanied, 
quite irregularly, by definite motions of the head, an ear, the lips, one 
eye-lid, or a foot. Liénaux describes the case of a dog with abscess on 
the neck, in which violent twitchings occurred in the muscles of head, 
neck, back and extremities; the head was stretched out, the mouth wide 
open, the fore-part of the body raised as if for climbing. In the case 
reported by Poenaru the disease in a horse commenced with muscular 
trembling, vertigo, evidences of anxiety, changes in facial expression; 
then sudden, irregular and unequal twitchings occurred in the muscles 
of the neck and of the anterior extremities, sometimes the posterior 
extremities were involved; these twitchings were less severe during 
sleep or ceased entirely; irritation of the skin caused them to become 
stronger. After treatment with potassium bromide alternately with 
urethan the muscular contractions gradually disappeared in the course 
of three weeks. In the last-mentioned cases the vigorous jerky con- 
tractions of the muscles do not quite agree with the choreic motions. 
It must therefore be left for further observations to decide whether 
true chorea occurs in animals, a possibility which cannot be denied a 
priori. 


Literature. Dexler, D. t. W., 1909, 314 (Lit.).—Joest, Z. f. Tm., 1904, VIII, 
179 (Lit.).—Liénaux, Ann., 1897, 479.—Marchand & Petit, Rec., 1912, 1—Poenaru, 
Bull., 1908, 671. 


9. Local Spasms of the Muscles. 


Clonic spasms or twitchings occurring in the muscular tis- 
sue of different parts of the body are characterized by the fact 
that they are never associated with disturbances of conscious- 
ness, they are limited to single muscles or to the territory sup- 
plied by single nerves, and that a certain uniformity and regu- 
larity may be observed in this case, or even when several parts 
of the body are affected. These peculiarities distinguish this 
form of spasm on the one hand from epilepsy and eclampsia, 
and on the other from chorea, for which it is frequently mis- 
taken. Most cases recorded in literature under the name of 
chorea belong to this category. 


Local muscular twitchings only have an apparent likeness to Tic in man, that is, 
clonic or tonic muscular contractions which occur at frequent intervals without ap- 
parent external cause and consist in certain motions of clutching or of discarding, 
either reflex or defensive motions, which may be suppressed at will. It seems super- 
fluous to employ the term Tic for local muscular twitchings in animals; being very 
brief, they might at most be called tic-like spasms. 
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Etiology. In certain cases which need here not be consid- 
ered in detail, the cause of the spasms lies in organic disease of 
the central or perhaps exceptionally the peripheral nervous sys- 
tem. As neuroses the convulsions may be occasioned by poisons 
which are not known exactly. This must be considered when 
the spasms are due to intestinal inflammation, catarrh, diges- 
tive disturbances or to other diseases, as 1s the case not infre- 
quently (in one of the authors’ cases purulent pleurisy). In 
many cases, however, they are perhaps due to reflex causes. 
Thus Liénaux noticed extensive spasms after opening an ab- 
scess on the neck of a dog, but they ceased after packing of the 
abscess cavity. A similar occurrence was noted by Krammel 
after docking the tail of a horse. Gunning saw the occurrence 
of such spasms in a horse after castration (after separation of 
the spermatic cord recovery resulted), whilst in Bartolucci’s 
case spasms limited to one-half of the body were occasioned by 
a trauma. In a considerable number of cases the causes re- 
mained unknown (as for instance in cases deseribed as chorea 
by Anacker, Schleg, Albrecht and Besnoit). 


Symptoms. The spasms occur almost exclusively in the 
form of twitchings, with which only very rarely short tonic 
spasms are associated. The number of twitchings is very vari- 
able and may be equal or different in all the involved muscles. 
Rather often the twitchings are more or less plainly rhythmic; 
quite irregular contractions, now in this and then in that muscle, 
as in chorea, are never observed. The spasms usually continue 
during rest, but as a rule occur less often, and are less power- 
ful, than when some external influence arouses the attention 
of the animal. They are usually transient and disappear after 
a few days or several weeks. With the exception of those 
spasms that arise from severe basic diseases they occasion little 
or no disturbance of the vital functions of the animal, and do 
not impair their working power unless they involve a consid- 
erable area. 


The clinical picture varies according to what muscles are 
attacked, and how many are affected. Spasms in the region 
of the facial nerves will draw the lips back by jerks and close 
the eyelids, ete. Uni- or bilateral spasm of the muscles of 
mastication will cause gritting of the teeth, which may be 
audible some distance away (Dexler, personal observation). If 
the neck muscles are attacked the head nods or moves convul- 
sively to one side, whilst spasm of the back muscles causes cury- 
ature of the back upwards, downwards, or to one side. Bilat- 
eral spasm of the oblique abdominal muscles causes contrac- 
tions of the abdominal wall, depression of the epigastrium, and 
a visible bulging of the intercostal spaces, or also an upward - 
curvature of the loin region; a unilateral spasm on the con- 
trary produces a curvature of the body to the same side besides 
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contractions of the abdominal wall on the affected side. If the 
extremities are included in the attack then the joints are bent 
at times or are extended by jerks, whereby peculiar dancing 
movements are produced so that the animal lies down frequent- 
ly or constantly. Contractions of the muscles of the skin coin- 
cide with those seen in getting rid of flies. In given cases the 
spasms occur in manifold combinations. In one case in a horse 
the authors succeeded in relieving the spasms of the muscles 
of the back for a short time by tapping the back. 


The so-called Chorea of newborn animals forms a transition to 
trembling-disease. In young pigs peculiar twitchings limited to cer- 
tain groups of muscles are not uncommon. These spasms occur im- 
mediately or shortly after birth, and at times appear to be of an heredi- 
tary nature. Thus Hess noticed the illness in the litters of three sows 
that had been served by the same boar, whilst Scheller saw all the 
young of one sow affected. On the other hand the réle played by exter- 
nal influences in causing the complaint cannot be disregarded, for Kiithn 
saw an enzootic spread of the disease in which the pigs were kept in 
cold pens and exposed to cold winds. Carbaret has described a similar 
form of disease in a newborn foal. 

The symptoms consist in that the flexor muscles of the posterior 
or of all extremities perform quick, powerful twitchings, about 100 to 
140 in a minute, and in consequence the animal executes peculiar danc- 
ing movements whereupon the head moves passively in conjunction with 
these, or becomes likewise affected with spasms. 

In most eases recovery takes place at the age of 6 to 8 weeks. 

On the other hand, the disease described by Besnoit as Chorea 
electrica congenita probably is to be classed with the trembling-disease. 
It was observed as a peculiar congenital neurosis in a lamb which de- 
scended from a flock affected with trembles. 

Strong and quite rhythmical twitchings in the muscles of the 
head, neck, body and extremities occurred five or six times in a sec- 
ond. In consequence the head was moved like a pendulum or from side 
to side, at times there was grinding of the teeth, whilst the tail executed 
slight trembling movements. The extremities were abducted and then 
adducted, then fiexed and again extended, as a result standing up 
was mostly impossible, and the animal appeared to be paralyzed. Dur- 
ing the movements the twitchings increased in intensity. On passive 
pressure of the head to the chest wall the spasms disappeared. When 
lying half on one side the head performed scarcely perceptible quivering 
movements, whilst during sleep all spasms disappeared. External and 
psychic irritation caused a considerable aggravation of the twitchings. 
After 8 weeks the lamb recovered completely without having exhibited 
other signs of illness in the interval. 

Besnoit identifies the affection with the chorea electrica (Bergeron) 
in man, which occurs preferably in childhood. The trembles could in 
his opinion have played only a predisposing role. 

In a castrated horse, Thum noted trembling motions of the tail, 
which were continuous, rapid and evenly up and down; they persisted 
for years and became stronger during work. 


Prognosis. In spasms arising from organic disease of the 
nervous system or from deep seated inflammation of the diges- 
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tive organs, the prognosis is unfavorable in accordance with 
the nature of the primary disease, but convulsions from other 
causes mostly disappear after a short time, at the latest after a 
few weeks. 


Treatment. Above all one should endeavor to find out the 
cause of the complaint. Besides, irritability of the nervous sys- 
tem may be counteracted with narcotics (bromine, chloral hy- 
drate, opium, morphine). The spasms generally disappear, 
however, in time without any treatment. 

Literature. Kramell, Z. f. Vk., 1905, 498.—Liénaux, Ann., 1897, 479.—Pohl, 
Z. £. Vk., 1909, 225.—Villemin, J. vét., 1905, 601.—Ziirn, D. t. W. , 1905, 25.— Besnoit, 
Rev. vét., 1906, 433.—Cabaret, ’Ree., 1905, 719. —Dexler, D. t. Wes 1909, 314. —Fréhner, 
Monh., 1910, XXII 159.—Hess Schw. A. 1884, XXVI, 240.—Kubaschewski, Pr. Vb., 


1909, II, 45.—Kiihn, Pr. Mt., 1855-56, 113.—Scheller, Pr. Mt., 1853-54.—Thum, 
Monh., 1911, XXIII 127. 


La Tembladera. This is an intoxication disease occurring very fre- 
quently in herbivorous animals in the Argentine Republic. According 
to Rivas & Zanolli this disease is brought about by a thread fungus para- 
sitic on Festuca Hieronymi, but indigenous animals are immune. Six to 
ten hours after eating the plant fibrillary spasms arise in different mus- 
cles, likewise dullness and roughness of the coat. After a few hours 
swaying movements of the whole body occur both laterally and length- 
ways. At first these convulsive movements are but slight, but after a 
day or more they become so strong and occur so suddenly that the ani- 
mal can only preserve an upright position with great difficulty, and 
at times falls down. After a further 2 to 7 days the patient remains 
lying down but shows spasms or muscular stiffness in the neck and ex- 
tremities. After a decided rise in the pulse rate the body temperature 
sinks as low as 34° C. and in 4 to 14 days the animal dies, unless ap- 
propriate treatment (employment of purgatives, pilocarpine, arecoline, 
eserine) is undertaken. (Rivas & Zanolli, La Tembladera, Revista de 
la Fae. de Agron. y Veter., 1909, V.) 


10. Spasm of the Nerves of the Diaphragm. 


(Spasm of the diaphragm, socalled abdominal pulsation; 
chorée du diaphragme [French].) 


Spasm of the nerves of the diaphragm consists in twitch- 
ing of the muscles of the diaphragm, which must be viewed as 
a special form of local muscular twitchings. 


Occurrence. Spasm of the diaphragm is not uncommon in 
horses, but is observed exceptionally also in cattle (Paimans, 
Bach, Lucet) and also in dogs (Marek). The greater number 
of cases described under this name belong without doubt to 
spasm of the abdominal muscles. 


Etiology. Rather often digestive disturbances, or acute 
stomach ailments precede spasm of the diaphragm or it occurs 


Etiology. 865 


as an accompanying complaint to intestinal catarrh or stoppage 
of the bowels. In these cases the spasm is probably a reflex 
condition being produced by an irritation through chemical sub- 
stances absorbed from the intestinal canal. 

In some cases the spasms are not dependent on digestive 
disturbances, but may arise after excessively severe work or 
after psychic excitement. In these cases Haubner & Siedam- 
grotzky believed that the diaphragmatic nerve was irritated 
by the agitation due to strong beating of the heart, or that for 
some reason the nerve had become more irritable. Thomassen 
and Langendorf on the contrary believe that the nerve which 
passes over the heart muscle is irritated by the electrical current 
generated at every systole, the irritation being capable of caus- 
ing a spasm only in a nerve that had become irritable. 

The connection between the heart movements and the 
spasms of the diaphragm is indicated by the fact that the num- 
ber of the two contractions in many cases coincide, or in cases 
where the contractions of the diaphragm occur less frequently, 
these immediately follow upon the heart beats. 

But even if such a connection exists, the spasm of the 
diaphragm cannot be attributed without further evidence to 
the heart action, as is shown by a case of the authors in a dog. 
In this dog, which was suffering from catarrh of the stomach 
and bowels, spasms of the diaphragm occurred in equal num- 
ber to the heart beats and immediately following these; besides 
spasms were observed, far less often and at quite irregular 
periods of time, in different muscles at the head, neck and limbs. 
The common origin of the spasms was plain enough here, and 
yet the contractions of the diaphragm followed the heart beats. 
In a further case of the authors, in a bitch, spasm of the left 
side of the diaphragm, synchronous with the heart beat, and 
associated with bradycardia, followed upon puerperal convul- 
sions, lasting for half a day. 

At times the spasms are observed in acute inflammatory 
diseases of the thoracic organs, especially of the serous mem- 
branes or of the pleure. In a case reported by Wirth, in a 
horse, the cause was found to be compression of the phrenic 
nerve through a hematoma at the entrance of the thorax, in 
Kredo’s case in a cow, it was traumatic gastritis. Finally 
myelitis in the neighborhood of the center of the diaphragmatic 
nerves may occasion spasm of the diaphragm (personal obser- 
vation). 


Symptoms. The disease is manifested by peculiar rhyth- 
mic jerkings of the body, which are strongest along the arches 
of the ribs, and at first sight give one the impression of very 
strong heart beats. At each convulsive movement there is a de- 
pression in the neighborhood of the costal arch, whilst at the 
same time the portions of the abdominal wall, which are situ- 
ated further back, especially in the region of the epigastrium 
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the flank, bulges out somewhat; the intercostal spaces on the 
contrary, along the whole extent of the lower part of the chest 
or only in the posterior third of the chest show spasmodic re- 
traction. With the flat hand one can distinguish short power- 
ful beats in the region of the lower ribs, and these become 
gradually weaker in all directions. 

The number of impacts may coincide with the heart beats 
and then the convulsive jerkings immediately follow upon the 
heart beats. Far more often, however, no regular relation be- 
tween the two can be established. From the nasal orifices one 
may distinguish a sound similar to that of a sobbing, but it 
must not be mistaken for that which is caused in clonic spasm of 
the abdominal muscles, by the jerky and short expirations. The 
animals appear restless and generally show no appetite. The 
condition hardly ever lasts longer than two days unless irrepa- 
rable destruction of tissue has been caused. 


Diagnosis. The only characteristic signs of spasm of the 
diaphragm are the bulging out of the epigastrium and flank, 
which are synchronous with the convulsive jerkings, and at the 
same time the simultaneous retractions of the intercostal spaces. 
In doubtful cases the hand introduced into the rectum up to 
the place where the diaphragm is attached will immediately 
detect the convulsive movements of the latter. The clonic 
spasm of the abdominal muscles may be distinguished in that 
one can see the contractions of the abdominal muscles, or feel 
them with the hand placed in the flank, and moreover a retrac- 
tion of the epigastrium and a bulging out of the intercostal 
spaces occurs synchronously with the convulsive movements. 


Treatment. As a rule it is sufficient to keep the animal 
quiet, yet one can hasten improvement by subcutaneous injec- 
tions of morphine (0.30-0.50 gm. for horses, 0.01-0.02 gm. for 
dogs), because the spasms cease entirely in half to one hour 
after a single injection. Any digestive disturbances that are 
present must of course be remedied (change of food, internally 
neutral salts). 


Literature. Dupas, Rev. vét., 1906, 548:—Klingberg, Z. f. Vk., 1906, 23.— 
Perrin, Bull. spée. des vét., 1906, 49.—Thomassen, Ann., 1892, 17 (Lit.).—Zurn, D. t. 
W., 1905, 25.— Goldberger, Rev. vét., 1912, 683.—Kredo, V. Journ., 1911, 554.— Wirth, 
O. Mf, Tks 1910,.102. 


11. Basedow’s Disease. Morbus Basedowii. 


(Goitre ophthalmique [French] ; Graves’ disease; Exophthalmic 
Govttre.) 


History. In veterinary literature there are few references to this 
disease since it was first observed in man by Basedow in the year 1840. 
Jewsejenko, Cadiot, Marek, Ries have noticed a similar kind of illness 
in the horse. Réoder and Gorig each in a cow, and Jewsejenko and Son- 
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nenberg each ina dog. Even if all these cases do not exactly correspond 
in character to Basedow’s disease, yet a few, and especially the case 
reported by Albrecht, make it appear probable that the disease also 
occurs in animals. 


Etiology. In human medicine, the cause of the peculiar 
symptom-complex is attributed to certain changes in the thyroid 
gland associated with an increased internal secretion (hyper- 
thyroidism), and probably with the formation of a secretion 
exerting a toxic action (dystheroidism). Gottlieb suggests that 
the thyroid substances perhaps cause a sensitization, of certain 
apparatus of the sympathetic system, for the adrenalin which 
is always present in the blood, and thereby cause the symptoms 
on the part of the sympathetic nerve. The metabolic changes, 
also the increased production of calories, the increased gaseous 
metabolism, and particularly the increased disintegration of 
fatty and protein substances are said to be due to the action of 
the thyroid protein which contains iodine, viz., the thyro-iodo- 
globulin. According to this view, Basedow’s disease would 
have to be considered as an autointoxication produced by an ab- 
normal function of the thyroid gland. 


This theory finds support in the contrast existing between Basedow’s disease 
and cachexia strumipriva, also in the favorable therapeutic results of the partial 
removal of the thyroid gland, in the similarity of so-called feeding thyroidism with 
Basedow’s disease, and in the specific alterations in the thyroid gland which have been 
found to exist by A. Kocher. 


Symptoms. The disease is characterized by three cardinal 
symptoms, namely, struma, exophthalmus and tachycardia. 
First of all the enlargement of the thyroids is said to make its 
appearance. In the cases hitherto observed, one or the other 
or both lobes of the thyroid gland were enlarged to twice their 
size and more, smooth, of firm consistence and tense; the en- 
larged lobe may reach to the middle line, and may extend well 
backwards (Albrecht found on dissection three supplementary 
glands which were united to the enlarged thyroids). 

Through exophthalmus (protrusion of the eyeballs) the ex- 
pression becomes peculiarly staring and anxious. This causes 
the orifice of the eye to be opened too widely, and conse- 
quently the lids close less frequently and incompletely. Be- 
sides, a flow of tears is noticed, and on raising the head the 
upper lid does not follow the movements of the eyeball (AL 
brecht). Roder and Gorig have observed a marked strabismus 
convergens in cows which, however, indicates the presence of 
an organic brain disease. 

Palpitation of the heart may generally be noticed from a 
distance, every heart beat shaking the left side of the chest or 
the whole body noticeably; sometimes one sees besides a pulsa- 
tion of the superficial arteries (Cadiot). 

These symptoms are not always present in like degree, 
the exophthalmus, and still more the palpitation of the heart 
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disappearing altogether temporarily. The rapid and paroxys- 
mal onset of the disease may be accompanied now and then by 
other symptoms, such as timidity, trembling and languor. 


Treatment. Quiet, cold applications to allay the heart pal- 
pitation, internally digitalis or narcotic agents may be em- 
ployed. In obstinate cases partial extirpation of the thyroid 
glands may be tried, which experience shows has repeatedly 
given good results in man and is also without danger in ani- 
mals as a case of Ries’s proves. 


Literature. Albrecht, W. f. Tk., 1895, 233.—Bircher, Ergeb. d. Path., 1894, 
I, 1, Abt. 5.—Cadiot, Bull., 1892, 138. eee D. t. W., 1898, 306——Marek, Vet., 
1894, 310.—Ries, Rec., 1899, 145. ’_Réder, 5. B., 1890, 77.—Sonnenbergs iat 
1906, 554.—Prietsch, S. B., 1910, 76. 


Enzootic Cretinism in Animals. In regions where endemic ecretin- 
ism occurs in man (especially in the enclosed valleys of the Alps, 
Pyrenees, in Franconia and in the Palatinate) frequent cases of cretin- 
ism were also observed in dogs, and were investigated by Cerletti & 
Perusini, v. Wagner and by Dexler. The disease may possibly occur in 
the other domestic animals also, although the cases hitherto described 
under this name probably belong to chondrodystrophy (socalled fetal 
rickets). Von Hansemann saw a case of cretinism in a jackal. 

The cause of cretinism is found in a congenital complete failure of 
the function of the thyroids in consequence of disturbances in develop- 
ment or disease of the thyroid gland under the influence of unknown 
local injurious factors. Disturbances of metabolism thus caused re- 
sult on the one hand in anomalies in the growth of the bony system 
and the soft parts, and on the other hand in disturbances of the de- 
velopment of the brain, and psychotic symptoms due to them. 

The symptoms consist usually in a moderate enlargement of the 
thyroid glands, by a short and compact spinal column, with a large 
and short skull; the extremities are short and clumsy and the neck is 
short and thick. Rolls of skin are seen, especially on the head and 
neck, which cause the anterior part of the body to seem developed ex- 
cessively in comparison to the hind part. Such animals frequently 
suffer from digestive troubles. Psychic abnormalities are especially 
prominent, being chiefly characterized by apathy. Although the senses 
are not much impaired the voice of the animal is strangely weak and 
it is apathetic, its ability of observation and of association is impaired, 
and its whole demeanor stupid, sleepy and lazy (Dexler). 


A condition similar to cretinism may be induced experimentally by thyreoidec- 
tomy (cachexia strumipriva), as the experiments of Lanz, and especially those of 
Zietzschmann prove. This is true particularly in young animals, whilst adult animals 
become ill only after many months, and present a somewhat different clinical picture. 


By treatment with thyroid gland these symptoms can, as a rule, 
be made to disappear completely or in a great measure. The thyreoidi- 
num depuratum (1 dessertspoonful of the solution 0.1:100 internally) 
or the thyreoidinum Poehl (0.3-0.6 gm. 3 to 4 times daily) may be used 
for this object. 


Literature. Dexler, B. t. W., 1909, 391, (Lit.).—Zietzschmann, Mitteil, a. d. 
Grenzgeb. d. Med. u. Chir., 1908, 353 (Lit.).—Kutschera, Wien. K]. W., 1911, 178. 
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12. Psychoses. 


Under psychoses (mental diseases), in a restricted meaning of the 
term, are included affections of the cerebral cortex, which are more or 
less chronic and diffuse, organic or functional in their nature, and oc- 
eur exclusively or mainly in association with abnormal manifestations 
of the psyche; they form therefore, at least apparently, a separate form 
of disease. | 


In accordance with this definition, all well characterized brain diseases must be 
excluded from the class of psychoses proper, that is all diseases in which the psychic 
symptoms form only a part of the numerous morbid symptoms, and are even obscured 
by the non-psychic, nervous and other disturbances. Otherwise most brain diseases 
would have to be classed with the psychoses because the cortex, the organ of psychic 
phenomena, is involved and because diffuse or isolated disturbances of the psychic 
processes make their appearance. 


The occurrence of psychoses in domestic animals cannot be denied 
outright. It cannot be gainsaid that the higher animals possess cer- 
tain psychic functions, and therefore the possibility must be admitted 
that these functions suffer disturbances in certain brain diseases, es- 
pecially in those diffuse cerebral affections which are essentially alike 
im man and in animals, or at least are anatomically similar, and in 
which in man psychic disturbances are known to dominate the clinical 
picture. Nevertheless it would be an error to draw far-reaching con- 
clusions from these analogies. Great differences exist between the 
highly developed psyche of man and the animal psyche, in so far as 
the psychic expressions of animals are regulated more particularly by 
their actual sensations, and the few or simple mental pictures or con- 
erete ideas, which are associated with sensations, as well as the ability 
to use judgment, are of far less importance. It is possible, therefore, 
in animals, that simple sensations or even inherited and acquired auto- 
matic actions may give rise to an apparently reasoning reactive move- 
ment, without the cooperation of actual psychic processes, simply by 
the activation of corresponding nerve impulses upon the numerous in- 
herited motor mechanisms. In man, on the contrary, action is, under 
similar circumstances, the terminal result of very complicated psychic 
processes. The appearance of certain reactive movements in animals, 
which are similar to those peculiar to man, does not prove, therefore, 
that they have been preceded by psychic processes, as in the case in 
man. 
On the other hand, the psychic functioning of animals is extremely 
simple and shallow, working, one might say, with the elementary fac- 
tors of human psyche, and only rudiments of those psychical disturb- 
ances may be expected in animals, which are varied and diversified in 
man. In consequence the psychopathic interpretation of the behavior 
of an animal may not be undertaken simply by applying the psycho- 
pathic observations made in man; nor would it be proper to insist upon 
all factors of certain phases of human psychiatry if psychic disease of 
animals are to be compared with those occurring in man. It cannot 
be expected that the psychoses in both are identical. 

True psychoses are probably of infrequent occurrence in animals. 
The slight manifestation of psychical functioning in the vital phenomena 
of animals provides a certain protection against a harmful degree of 
participation on the part of the related nervous portions of the cerebral 
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cortex. Further, the nervous system of animals is not nearly so much 
exposed to injurious influences as that of man in whom the most varied 
means of enjoyment and certain infections (notably syphilis) may be 
factors, not only frequently but also for prolonged periods on account 
of the comparatively long duration of life; moreover, the reaction of 
civilization upon the psyche is more and more evident and finally a 
natural selection does not tend to limit the transmission of a tendency 
by heredity. 

It follows from these considerations, that the interpretation of the 
apparently psychic disturbances must be undertaken with great care 
in every case, guidance being obtained from human psychopathology 
and from comparative psychology; but more particularly from the 
directions presented first and particularly by Dexler for the explana- 
tion of psychic troubles in domestic animals. 


The psychic disturbances which hitherto have been observed in animals have 
been taken to correspond with the following psychoses of man. 

To Traumatic Early Psychosis (a traumatic dementia) the cases described by 
Pierquin (1838; cited by Cadiot) as ‘‘accidental dementia’’ are said to belong. 
Thus a young cat after a fall into a well suffered all through its life from weak 
mental faculties. A talkative parrot crept into a hiding place during the long con- 
tinued thunder of cannons, and when later he was taken out of his hiding place he 
had lost his ‘‘vocabulary,’’ and during his whole life afterwards could only make an 
attempt to imitate the noise of the cannon. In the first case there was probably a 
chronic disseminated distemper encephalitis, and in the parrot a traumatic lesion of 
the brain. v. Kalischer has proved experimentally that injury of a definite part of 
the mesostriatum in parrots abolishes their power of speech. 

Congenital defective psychoses (of various degrees: debility, imbecility, idiocy) 
are held to have their analogon in the enzootic cretinism of animals (page 868). A 
defective development of the cerebrum has also been noted in many instances which 
may be the consequence of diffuse, fetal polioencephalitis or of fetal meningoencepha- 
litis, as is the case in man (found by Marchand & Petit in one case in a dog and a 
horse). The psychic disturbances are similar to those of subacute and chronic 
encephalitis, or no alterations are manifested in the behavior of the animals. 

The acquired defective psychoses, and especially the traumatic early psychosis 
(traumatic dementia) are said to include the cases described by Pierquin (1838, cited 
by Cadiot) as ‘‘Démence accidentelle.’’ A young cat is said to have been weak-minded 
for life after falling into a well. A talkative parrot hid himself during long continued 
shooting with cannon, and afterwards lost its ‘‘vocabulary’’; being able during the 
rest of its life to produce only sounds imitating the noise of cannon. In the first case 
there was probably a chronic disseminated distemper-encephalitis, in the parrot a 
traumatic lesion in the brain. von Kalisher proved experimentally that injury of a 
certain part of the mesostriatum in parrots deprives them of the ability to produce 
word-sounds. 

By many authors the disseminated subacute or chronic encephalitis of distemper 
has been taken to be dementia paralytica (paralysis progressiva). In a ease de- 
scribed by Cadiot (1896) in a three year old dog, previously very lively, which had 
been forgotten in a railway carriage and in consequence made a journey of 79 hours’ 
duration, a certain idiocy developed after a few weeks, while a two year old dachs- 
hund observed by Nissl, suddenly became ill with nervous symptoms. Both cases 
call to mind the appearances of distemper encephalitis, and the histological changes 
found by Nissl coincide with those found later by Dexler after a painstaking analysis. 
The same applies to the cases of sub-acute meiningo-encephalitis of Marchand, Petit 
& Pécard, in which the authors draw a parallel between the histological changes 
found and those encountered in paralysis progressiva in man. But in reality the 
clinical as well as the anatomical changes in dementia paralytica are fundamentally 
different from those of the above named forms of encephalitis as was proved recently 
by Cerletti (page 692). Both the subacute and chronie encephalitis of distemper, and 
also other chronic disseminated forms of encephalitis correspond in part to the 
meaning of organic psychosis. 

Staggers of horses was in many instances mistaken for a kind of ‘‘circular 
delirium.’’ Gleisberg (1865) says in his text book of Comparative Pathology, that 
‘¢idiopathie delirium’’ among animals, especially horses, is represented by staggers; 
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he identified the socalled mad staggers with the paroxysms of ‘‘idiopathie de- 
lirium.’’ On the other hand, Vogel (1888) grouped the maniacal symptoms together 
under the name of ‘‘mania transitoria’’ and considered them to be due to organic 
disease of the brain, nervous predisposition, sexual excitement and so forth. Ziirn 
(1899) agrees with Gleisberg’s view concerning staggers in horses, and Hoffmann 
(1899) also classes staggers and restiveness with the mental diseases without, however, 
attempting an analysis of the symptoms. Finally, even a prominent psychiatrist like 
Féré (1895) considers that staggers of horses is very similar to the ‘‘mental con- 
fusion’’ of man. But if one considers that the circular delirium of man in the ma- 
niacal stage is characterized by a hilarious ill-temper and by acceleration of cortical 
association, and in the melancholy stage, by morbid primary depression, primary 
inhibition of thought and frequently also by motor inhibition (Ziehen), the idea of 
allying staggers with the psychoses in man that have been mentioned, will have to 
be given up, the more so, as staggers is based upon organic brain disease. It is not 
denied, however, that certain psychic phenomena may occur in the course of staggers. 

In a case observed by Pierquin a previously healthy and very lively young cat 
was attacked with something like an ‘‘anxiety psychosis’’; the animal became as 
if fascinated at the first sight of a dog; it watched the dog with anxious look, was 
motionless and stupid, and recovered only after several hours, the dog having been 
removed in the meantime. In this case there appears to have been simply a violent 
fright of a more than usually sensitive animal, similar to that in the so-called ‘‘ faint- 
ing goats’’ (see page 844). 

In this category would also belong the mad rush of a herd of animals (taking 
fright in a body, stampede, animal panic). But there is no valid reason for con- 
sidering these as acute psychoses, because in such stampedes it is less an un- 
thinking factor, the sensing of a danger and the transmission of this idea upon 
all individuals of a herd, that is here active, but rather reactions to external in- 
fluences, based upon instinct (Dexler). Stampedes, especially in horses, and not sel- 
dom in cattle, camels and mules are not rare moreover, and may be very fatal in the 
course of war or manoeuvres. The impetus to a stampede is apparently always af- 
forded by the abnormal excitement of one or several individuals and finally it causes 
an unreasoning flight in which the animals run blindly against obstacles or precipitate 
themselves into fire or water, ete. A blind, unreasoning flight is now and again 
noticed in single animals. 

Straaten saw paroxysmal attacks of nervous symptoms in 12 cows of different 
herds after a severe fright. These were manifested by shaking of the head, stagger- 
ing, falling down, stretching of the limbs, loud bellowing, labored breathing and 
diarrhea. In half an hour the attack was over. 

To the affective psychoses especially melancholy, a case is supposed to belong 
which was observed also by Pierquin in a dog. An old dog went about sorrowfully 
after the death of his master, took insufficient food and finally became affected with 
marasmus, dying in a few months. Neither during life nor after death were the 
various organs examined for any derangement, and therefore internal illness leading 
to nutritional disturbances was not eliminated. 

The three cases of psychic paralysis in dogs recorded by Aruch (1889) exhibit 
a great similarity to disturbances caused by compression of the spinal cord... Nor 
ean exact proof be deduced from the case of supposed psychic paralysis in an 
epileptic horse, recorded by Girotti, since no anatomical examination was made. 

Albrecht (1903) reports upon nervous disturbances in a dog whose extensor 
muscles of the fore and hind limbs together with the muscles of mastication refused 
to act after certain influences. By strong stroking or tapping of the back, the dis- 
turbances were made to disappear. When these attacks became more and more 
frequent, the dog finally became incapable of standing upright, and fell away rapidly 
in condition. As the examination of the brain gave negative results (the spinal cord 
was not examined) a psychic illness with pronounced symptoms of inhibition was 
supposed to have been present. 

Further hysteria is also said to occur in animals. This was first asserted by 
Higier (1898) in connection with his observations in a cat and a canary bird. In 
both animals a paralysis arising from traumatic causes disappeared after a severe 
fright. The assertion is not supported by detailed clinical evidence, and an histologi- 
eal examination which might perhaps have shown evidences of some organic disease 
of the nervous system (traumatic lesion) was wanting. In a canary bird Losonezi 
noticed a loud chirping and then a lifeless appearance lasting for a short time, when- 
ever the cage of the bird was taken down; the first attack occurred, as in Higier’s 
case, after a cat jumped at the cage. Grobon likewise claims to have seen 
hysteria in cats. The cases of alleged hysteria in dogs reported by Mainzer (1906) 
have been criticized by Dexler, and the latter has shown that hysteria in animals 
occurs, at most seldom, or not at all, because it is prevented by the specifically animal 
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mentality, by the inability to coordinate the relations of phenomena one to the other. 
Further, motor inhibition due to strong impression upon the senses, which was 
studied carefully by Verworn and which is quite frequent in animals, may be mis- 
taken for motor disturbances that have an emotional basis. Vageler, among others, 
even assumed the existence of a supposedly imaginary pregnancy and took it also 
to be a sign of hysteria, but Kehrer explains these cases as being due to auto- 
intoxication with lutein which after an unfruitful estrum is formed by the slowly 
retrogressing corpus luteum, and after its absorption produces an affection of the 
nerves which causes the milk glands to swell and secrete milk, so that the animal 
becomes restless and prepares for parturition. 

Besides, the sexual perversity which is not uncommon in animals has been fre- 
quently attributed to a degenerative psychopathic constitution (psychic degenera- 
tion). Thus Cadiot relates that a 144 year old dog used to play with the hens in the 
fowl yard, and developed the habit of covering one of the hens (whether immissio 
penis occurred into the cloaca is not stated). A similar case was described by 
Villemin in a 10 months old dog, which had the habit of seizing a hen, holding its 
head fast with its mouth, and attempting to introduce his penis into her cloaca. 
The misused hens were killed by this violence; only one hen allowed the rape with 
resignation. Finally Holterbach noticed sexual intercourse between a bull and a 
mare. The last named author attributed the penetration of the vaginal wall of a 
cow by a powerful bull during covering to sadism. Wieland explained an instance as 
libio homosexualis, in which a bitch refused normal coitus, but behaved in a violent, 
affectionate manner toward a woman whom she attempted to cover in regular 
fashion. It would have to be proved, whether these and similar abnormalities of 
sexual life are actually to be considered as evidences of an abnormal psychic condition, 
for it is very easily possible that the perverse sexual intercourse is merely the result of 
a frequently agitated sexual desire arising from non-gratification of the normal sexual 
appetite, perhaps a kind of onanism or simply a phase of detumescence. In man also 
all onanists or pederasts can hardly be said to be mentally deranged or psychically 
degenerated, for the sexual perversity can without doubt be the result of psychoses, but 
it has often been observed independently of such a cause (Weygandt). Karsch and 
Lomer have given numerous examples of abnormalities of sexual life in otherwise 
healthy animals. In this connection the observation of Albrecht is also interesting 
where a dog with prostatitis which emitted an odor like trimethylamin, was jumped by 
other dogs or attracted them in like manner as if he were a bitch in heat. 
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Diseases of the Organs of Locomotion 


1. Articular Rheumatism. Rheumatismus Articulorum. 


(Polyarthritis Rheumatica.) 


Articular rheumatism is a febrile infectious disease in 
which several joints are attacked by a serous or sero-fibrinous 
inflammation at one time or one after the other. 


As rheumatism (petya, flux of the laity, because they believe that 
the disease material flows about in the body) acute inflammations of 
the serous membranes, synovial capsules, muscles and nerves have al- 
ways been designated, which arise from cold, are accompanied by violent 
pains and usually attack several parts of the body at once or in turn. 
Recent investigations proved that most diseases called rheumatism re- 
sult from infection, cold being at most a predisposing cause, and that 
the complaint often occurs without the intervention of cold. While the 
name is at present still used generally to denote certain muscular and 
joint affections, this is only done in order to indicate the manner in 
which the disease extends and also the frequent connection of the attack 
with catching cold, but a common cause of the diseases called rheumatism 
is no longer accepted. 


Occurrence. The disease occurs relatively most frequent- 
ly in cattle, very rarely in dogs (among 70,000 sick dogs Froh- 
ner found only 92 cases), horses (Pfeiffer, Tetzner, Frohner, 
Pancritius, Knabe), swine, goats and sheep; in the last two 
species of animals it was noticed as an enzootic (by Greswell 
in sheep, by Barthelémy in goats). Among cattle, mostly deli- 
eate good milkers become ill, oxen are affected much less often, 
and almost without exception only if they are kept in the barn 
for long periods, while grazing animals are scarcely ever af- 
fected. 


Etiology. Improper keeping of the animals, especially 
feeding on watery fodder of no food value, appears to exercise 
a predisposing effect. A much more common influence in this 
direction is exercised by cold, damp air and draughts, especial- 
ly if they strike the animal standing in a warm barn. Finally 
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all the external influences which cause chills and colds may be 
considered as causes. Consequently the illness is observed 
most frequently in the spring and autumn. 
Cows may fall ill with symptoms of articular rheumatism 
a short time, 5 or 6 days, after calving. The disease occurs 
eae after calving or after the retention of the afterbirth. 
The course of articular rheumatism and its close connec- 
tion with various diseases which at present are known to be 
decidedly infectious (endocarditis, sero-fibrinous inflammation 
of the serous membranes) seem to point to the fact that the 
actual cause of joint rheumatism is some infection. In ad- 
dition, it must be mentioned, that in connection with infectious 
diseases of certain organs (uterus, udder, and so on) an in- 
flammation arises clinically, corresponding with articular rheu- 
matism, concerning the infectious source of which there can 
be no doubt. It is probably a hght infection with pus bacteria 
that is responsible for these cases. 


The view that articular rheumatism is an infectious disease re- 
ecives still more support from the recent bacteriological investigations 
on sick persons (Guttman, Petron, Buday) which repeatedly gave posi- 
tive results, and according to which the pus producing microorgan- 
isms, especially streptococci, play an important role in the production 
of articular rheumatism. Wassermann and Meyer express the same 
view, while von Striimpell found staphylococci as well, and Thiroloix & 
Rosenthal attributed the disease to the Bac. perfringens var. rheuma- 
tismi. According to Poels, the Bac. pyogenes is of great importance 
in the polyarthritis of cattle. 


Pathogenesis. In most cases articular rheumatism seems 
to occur as a secondary affection, in so far as the infectious 
substances or their toxins reach the joints, through the inter- 
mediation of the blood-stream, from another organ which may 
be diseased only shghtly; predisposing causes may be of im- 
portance. In man, articular rheumatism is usually preceded 
by pharyngeal catarrh. In the tonsils of persons ill with ar- 
ticular rheumatism, Meyer found streptococci, cultures of which 
gave rise to serous-hemorrhagic inflammation of joints, also of 
some serous membranes, in rabbits, and occasionally even a 
verrucous endocarditis. Knabe and Lukas also observed, each 
in a horse, articular rheumatism following upon pharyngitis. 
In another horse, affected with hemorrhagic articular rheu- 
matism, the clinical picture of which was similar to purpura 
hemorrhagica, Frohner saw the disease occur as a prodromal 
symptom of hemorrhagic pharyngitis. As already mentioned, 
in animals slight attacks of metritis, especially after premature 
calving or on account of retained placenta, mastitis, and certain 
internal diseases are apt to be followed by attacks of arthritis, 
which are similar to articular rheumatism. In a number of 
eases the same infectious agents seem to enter the circulation 
without preceding organic disease and to localize in the joints, 
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and in this event the articular rheumatism develops as an in- 
dependent affection. There is therefore no urgent reason why 
the term articular rheumatism should be employed exclusively 
for those cases which occur independently, and to discard it for 
eases of non-specific arthritis which are manifestly secondary, 
as is demanded by many authors (Hess, Guillebeau, Ehrhardt, 
Strebel, Moussu, Leblanc & Bitard and others). 

According to the results of experiments undertaken by. J. 
Koch on animals infected artificially with various bacteria, the 
infection is localized in the long bones, in their periosteum, also 
in the perichondrium of the epiphyseal ends, and is then trans- 
ported along the periosteal lymph spaces and lymph paths to 
the para—and periarticular tissue in which it causes inflam- 
mation; the joint is involved secondarily although the infection 
does not necessarily invade the articular cavity. This probably 
explains the fact that the arthritic exudate is frequently found 
to be sterile. After having localized in the epiphyses, the micro- 
organisms usually disappear from the circulating blood; but 
their endotoxins are constantly liberated and earried into the 
circulation, in consequence of which they produce fever. 
Isolated bacteria may escape bacteriolysis, become reabsorbed 
into the circulation and deposited in the joints. 

In regard to its evolution, articular rheumatism can not, 
therefore, be differentiated sharply from pyemia with localiza- 
tion in the joints, from monoarthritis occurring without ap- 
preciable cause, and finally from cases of arthritis which not 
infrequently complicate the course of certain infectious diseases. 


Anatomical Changes. Yellow gelatinous infiltrations are 
formed in the periarticular connective tissue. The synovial 
fluid of the affected joint appears more or less increased, yel- 
lowish red and turbid; it contains at times shreds of fibrin, or is 
exceptionally like pus. The synovial membranes appear. swol- 
len, injected, traversed by small hemorrhages, their inner sur- 
face is velvety in consequence of swelling of the articular vil- 
losities, the cartilage of the joint is bluish red, and later on 
yellow, its surface feels somewhat rough.—In chronic cases the 
synovial capsule and the surrounding connective tissue is 
lardaceously thickened (tumor albus). : 
In addition inflammatory processes will also be found in 
the tendon sheaths and sometimes also in some of the internal 
organs. When the disease continues for a long time great 
emaciation occurs. 


Symptoms. The inflammation of the joints, which is char- 
acteristic of the disease, almost always sets in suddenly and 
affects several joints at the same time or consecutively. The 
trouble is rarely limited to one joint. Favorite localizations 
are the stifle, carpal, hock and fetlock joints. A prominent 
symptom is acute pain, and as a result the animal goes lame 
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and resents the joint being handled, seeking to avoid its being 
subjected to passive movement. On standing at rest the affected 
extremity will be bent (Fig. 141) and in case several feet are 
affected at the same time the animal remains lying down. The 
diseased joint and its neighborhood are swollen, hot and tense, 
in severe cases fluctuating in places. The local symptoms of 
inflammation become milder after a certain time, generally after 
one or two weeks; they may also disappear within a very short 
time, but frequently reappear later on in other joints. In this 
way the inflammation may attack most of the joints of the ex- 
tremities in succession, while the other joints are affected only 
exceptionally; at times, however, the same joint is attacked 


Fig. 141. Articular Rheumatism in a Cow. Inflammation of Both Carpal Joints. 


repeatedly, and finally deformity of the joint occurs, whereby its 
mobility suffers an increasing restriction. 

At the commencement there occurs a febrile rise of tem- 
perature, and at times the symptoms of fever precede the local 
symptoms. 

The rise of temperature is usually considerable (40.5- 
41.0° C.), and at the same time the breathing is quickened and 
shallow, while the number of pulse beats may be double the 
normal. 

The appetite declines, rumination is suppressed, the dis- 
charge of feces is retarded, the urine is dark in color, its quan- 
tity is diminished. The milk secretion is likewise lowered or 
ceases altogether; the milk tastes sour and coagulates easily, 
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In animals that remain continuously lying down, pressure 
necrosis of the skin develops which may be the source of a gen- 
eral septic infection. 


Complications may occur after a few days in severe cases, 
sometimes, however, they commence only during the stage of 
improvement. Most frequently inflammation of the serous and 
similar membranes is observed (serous inflammation of the 
tendons and tendon sheaths, less often verrucous or ulecerous 
endocarditis, further pericarditis, sero-fibrinous pleuritis, or 
peritonitis, etc.). : 


Course. The separate attacks run an acute course and con- 
tinue for 2 or 3 weeks; occasionally they last, with distinct re- 
missions, for several months. The decline of an attack does 
not, however, mean a cure of the disease. On the contrary, it is. 
very frequently noticed that a complete cessation of the symp- 
toms occurs, followed after a certain time by a recurrence of 
the process in the same or in other joints, and that not only 
changes in the joint arise, but also the nutrition of the patient 
suffers.. At times catarrh of the stomach and indigestion de- 
velop, in consequence of which the animal rapidly becomes 
emaciated, the milk supply ceases, and the muscles correspond- 
ing to the severely affected joints, become atrophied. In this 
way a cachectic condition develops, which may, however, be 
due partially to certain sequelae, especially inflammatory changes 
of other organs (valvular incompetence, growths on the serous 
membranes, ete.). In the case of a dog, reported by Freise, the 
skin of the phalanges, of the tail-end, and the tips of both ears 
became necrotic. 


Diagnosis. The diagnosis of articular rheumatism neces- 
sitates great caution, since other diseases of the joints produce 
a more or less similar clinical picture—Polyarthritis puer- 
peralis as well as joint inflammations sometimes following upon 
mastitis or upon inflammations of internal organs, which in 
many cases are limited to one joint, especially the hock joint, 
ean be differentiated positively if the underlying illness can 
be determined, or if the complaint occurs shortly after parturi- 
tion or abortion.—The other metastatic forms of the complaint 
in which frequently several joints are attacked by inflam- 
mation are also preceded by primary diseases of certain organs, 
and the arthritis in these cases is mostly purulent.—Traumatic 
inflammations are followed by feverish symptoms only after 
some time, and besides the history usually clears up the cause 
of the disease. 

Arthrites arising in the course of different infectious dis- 
eases generally declare themselves only some time after the 
respective diseases have been in existence. In this respect 
tuberculous arthritis is not rarely an exception, since according 
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to Guillebeau it may arise without tuberculous disease of other 
organs, and on this account may often be mistaken for joint 
rheumatism. In tuberculous inflammations, however, in about 
four-fifths of the cases, only one joint is affected, especially 
the stifle joint, and tuberculosis of other organs may be estab- 
lished at least in many cases. At times the tuberculin test -is 
serviceable, but it does not always prove absolutely that the 
arthritis is of a tuberculous nature. 

In an advanced stage the disease may be mistaken for 
osteomalacia. In this disease, however, only the phalangeal joints 
are usually swollen, and further softness and brittleness of 
the bones will be noticed; moreover, in large cattle herds the 
symptoms of licking or gnawing disease are observed.—In 
rachitis one finds only the articular ends of the long bones 
swollen in addition to rachitic changes in the bony framework; 
the articular ends are hard as bone, and only in certain cases 
moderately sensitive to pressure, while the capsule as well as 
the cavity of the joint itself is unchanged. 


Prognosis. This is generally unfavorable, because on the 
one hand fatal complications may set in, and on the other hand, 
repeated exacerbations greatly decrease the value of the ani- 
mal, causing deformity of the joints as well as subsequent 
chronic disease. A cure rarely results from treatment and bas 
been noticed most frequently in dogs and swine. 


Treatment. For the acute inflammatory attacks salicylic 
acid and its salts, especially salicylate of soda, are said to be 
specifics, but now and then they fail, as a case of Frohner 
proves. ‘To large animals one may give 30 to 40 gm. 2 or 3 
times daily, to small ones 1 to 2 gm. 3 or 4 times daily. (Men- 
del and Behr saw quicker effect in man after the intravenous 
injection of salicylic acid.) With this treatment the fever 
usually declines after the first day and the local symptoms also 
improve. In order to assure_a favorable result it appears ad- 
visable to continue the treatment for a few days. In cases 
where salicylic acid does no good other remedies with a similar 
action such as antifebrin, antipyrin, salipyrin or salol may be 
given a trial. 


For local treatment friction of the affected joints with iodo- 
form, camphor, carbolic acid or gray mercury ointment may 
be administered, followed by warm or Priessnitz poultices or 
fomentations with camphorated Burow’s solution. At the same 
time the animal must, of course, be kept at rest, stabled in a 
warm place and bedded on soft litter. If chronic changes occur 
they must be treated by massage and absorbents, if for any 
reason it seems desirable to keep the animal alive.—If the 
origin of the infection is discovered, this must, of course, be 
treated at the same time. Cattle are best slaughtered in good 
time, before they become emaciated. 
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Chenot reports very favorable results in three cases in the horse after 
paracentesis of the joint cavities with subsequent aspiration of the fluid exudate and 
injection of a 7 to 10% solution of sodium salicylate into the cavity of the joint. 


; Literature. Barthélemy, J. vét., 1894, 276.—Behr, Miinch, m. W., 1904-1908.— 
Cadéac, Journ. vét., 1908, 24.—Chenot, Rec. d’hygiéne et de méd. vét. Tne OO, 
IX.—Dammann, Mag., 1871, 296.—Ehrhardt, Schw. A., 1896, XXXVIII, 122.— 
Prohner, Monh., 1903, XIV, 448.—Guillebeau, Schw. A., 1898, XL, 1.—Gurich, 
Munch. m, W., 1904, 2089.—Harms, Hann. Jhb., 1871-72, 31.—Leblane & Bitard, J. 
vét., 1900, 193.—Paxcritius, Z. f. Vk., 1902, 389.—Pfeiffer, Monh., 1899, X, 155.— 
Strebel, Schw. A., 1903, XLV, 37.—Tetzner, Z. f. Vk., 1899, 53 (Lit.).—Webb, 
Journ. of comp. Path., 1908, XXX, 350.—Koch, Z. f. Hyg., 1911, LXIX, 436.—Lukas, 
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Other Polyarthrites. Inflammations of joints clinically corre- 
sponding with articular rheumatism and more or less similar to it occur 
rather frequently in the domestic animals. Polyarthritis puerperalis 
is one of the most frequent. It occurs as a serous, fibrinous, or purulent 
inflammation arising generally a short time after parturition, especial- 
ly if the afterbirth has been retained; sometimes it does not occur until 
some time after a birth, when it is usually due to putrefactive material 
in the womb. Under symptoms of fever the hock joint is affected prin- 
cipally, and often at the same time the carpal joint; eventually also 
other joints are attacked either simultaneously or consecutively. The 
disease often leads to emaciation, especially if several joints are af- 
fected or if an arthritis continues for a long time. 

Quite similar symptoms of articular inflammation sometimes fol- 
low upan mastitis or diseases of internal organs. 

In the course of certain specific infectious diseases, forms of poly- 
arthritis may be noticed which simulate the acute or chronic forms of 
joint rheumatism. Diseases leading to the development of such symp- 
toms occur in fowl cholera, influenza of horses, distemper, swine ery- 
sipelas, hog cholera, foot-and-mouth disease and glanders. They usual- 
ly appear as the disease declines, one or several joints being inflamed. 


Infectious Articular Inflammation in Young Geese and Ducks. 
(Soealled Lameness of Geese; Osteoarthritis infectiosa.) This affection, 
first observed by Prahl and described as ‘‘lameness of geese,’’ was investi- 
gated by Lucet and its nature was recently cleared up by Freese. It 
occurs as an enzootic in geese and ducks 5 to 8 weeks old, and is caused by 
the staphylococcus pyogenes aureus. Lucet succeeded in producing arti- 
ficial transmission of the disease in young geese by intravenous injection, 
and Freese caused it in like manner in young ducks. 


The anatomical changes consist in a serous or sero-fibrinous in- 
flammation of a joint, a hemorrhagic inflammation of the bone marrow, 
and in intestinal catarrh; in case of a protracted course the osteomye- 
litis assumes a purulent character. 


Symptoms. Clinically the disease occurs in two forms. 

In the acute form (peracute form of Lucet) one notices great 
apathy, complete loss of appetite, and besides severe lameness in one 
or both legs. The hock and single toe joints chiefly are affected, at 
times also single joints of the wings, especially the elbow joint; in the 
latter case the birds droop the affected wings. If the course of the 
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disease is very rapid no further changes appear in the joints (Lucet) ; 
but in most cases one finds them also swollen, hot, painful and fluc- 
tuating. At the same time there is violent diarrhea, and often slight 
catarrh of the conjuctive. Death occurs within 2 to 4 days. 

In the chronic form the symptoms of arthritis are most prominent, 
while the general symptoms are less pronounced, and diarrhea is no- 
ticed only at the beginning of the illness. After a duration of about 
14 days death occurs, or the birds gradually recover, but they re- 
main stunted and cannot be fattened. Exceptionally an acute relapse 
occurs which leads to death. 


The treatment consists in the local employment of antiphlogistic or 
disinfectant remedies, but Prahl found these useless, while puncture © 
of the joint cavity and subsequent fomentations with disinfectant solu- 
tions resulted in recovery of the animals in 12 days. 


Literature. Freese, D. t. W., 1907, 322.—Lucet, A. P., 1892, 841.—Prahl, Pr. 
Mt., 1871-72, 168. 


Wing Paralysis of Pigeons. In carrier pigeons an arthritis some- 
times occurs, also in consequence of infection, which assumes an en- 
zootie character (Klee, personal observation). Housing in draughty, 
cold lofts predisposes to it. 

It attacks the wing joints exclusively, and principally the elbow 
and shoulder joints, usually on one side, causing the bird to droop its 
wing and to be unable to fly. Now and then it is only by making the 
pigeons move that one can discern that one wing is hanging down. The 
affected joint is more or less swollen and painful. 

For treatment Klee recommends putting on a woolen bandage and 
soaking it every two hours with lead water. By suitable bandaging 
and isolation, attempts at flying will be hindered and the joint kept at 
rest. After 8 to 14 days painting with tincture of iodine may be re- 
sorted to. A cure not infrequently results spontaneously. In a some- 
what protracted course caseous masses form in the joint itself and in 
the neighboring tissues, which may be removed by operation; but when 
operated on the bird generally loses its ability to fly. (Klee, Gefliigel- 
Krankheiten, 1905, 54.) 


Necrobacillary Ostitis and Osteomyelitis. Baumgarten described 
this affection as infectious ostitis and osteomyelitis; it affects more par- 
ticularly young cattle, especially male animals 14 to 3 years old. It 
was noted once in a 6-year-old mare. 

As the infectious virus, the necrobacillus was demonstrated by 
Guillebeau; it localizes in immense numbers, especially in the spongiosa 
and in the marrow of the diaphyseal ends, and gives rise to an inflam- 
mation which may progress to necrosis. 


Anatomical Changes. The bones which are affected most are the 
pelvic bones, the neck of the femur, the tibia, tarsus, humerus, radius, 
the carpal and metacarpal bones, also the vertebrae, particularly the 
cervical and lumbar ones. The periosteum is hyperemic, the spongiosa 
and the marrow of the diaphyseal ends are reddened, permeated with 
hemorrhagic foci and affected with severe inflammatory osteoporosis, 
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which even involves the periosteum; smaller and larger necrotic foci are 
observed in advanced cases. 


Symptoms. The disease of the bones of the extremities causes 
marked lameness of the ischium, usually in several extremities, which 
at first is intermittent, later becomes chronic but may rapidly reach a 
high degree. The extremities assume an extreme vertical position, the 
flexor muscles are contracted convulsively ; the volar or plantar muscles 
of the feet are flexed, the animals stepping on their claws. If several 
joints are affected simultaneously, the walk is stiff and painful, the ani- 
mals walking as if on needles. In severe cases it is difficult to make 
them stand up, they lie down as soon as possible or maintain a recum- 
bent position permanently. Occasionally sensitiveness to pressure and 
swelling may be observed in the region of the upper extremities. Ab- 
cess formation may also occur. If the disease affects the vertebrae, the 
body is held stiff, the extremities are partially lame. The pulse is 
always very rapid and there is fever. Later muscular atrophy develops, 
but enlargement of the bones is infrequent. 

In acute cases the course is often favorable, but old cases often 
terminate unfavorably. 


Diagnosis. The clinical picture and the course of the affection 
show the greatest similarity to rachitis and osteomalacia, in which 
high temperature rises are not rare and secondary infection with the 
necrosis bacillus may occur. Before making a diagnosis of necrobacil- 
lary ostitis, therefore, the circumstances attendant upon the feeding 
and general keeping of the animals must be investigated carefully with 
reference to the etiology of rachitis and osteomalacia. The disease is 
differentiated from articular rheumatism by the faet that the joints are 
not involved or only to a slight degree. 


Treatment. Subcutaneous injections of 10% iodipin are recom- 
mended, in the region of the pathological focus, in doses of 60-100 gm., 
or 30-40 gm. of a 25% solution; this injection is to be repeated in 2 to 
5 days. Internally potassium iodide; the affected extremities are to 
be massaged. Under this treatment recovery occurred in 8 to 30 days. 


2. Muscular Rheumatism. Rheumatismus musculorum. 
(Myositis Rheumatica.) 


The term of muscular rheumatism is used in human medi- 
cine for a disease of the muscles, arising from cold and mani- 
fested by muscular pain, by the corresponding functional dis- 
turbances and transitory muscular contractions; there are no 
inflammatory changes in the tissues. In veterinary medicine 
the term of muscular rheumatism has a wider significance in 
so far as it includes certain non-suppurating muscular inflam- 
mations due to internal causes. The transitions between muscu- 
lar rheumatism and myositis, which are not sharply drawn, are 
recognized in human medicine, and they justify the wider ac- 
ceptation of the term. 
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Occurrence. Muscular rheumatism is generally a rare dis- 
_ ease, although now and then it may occur as an epizootic. There ~ 
is no doubt that the disease is much rarer than was formerly 
supposed where it was often mistaken for other diseases (pachy- 
meningitis spinalis; compression of the spinal cord, rachitis, 
osteomalacia, etc.). Horses and dogs suffer most frequently, 
yet the remaining domesticated animals may not infrequently 
be attacked. (Among the horses of the Prussian Army in the 
years 1899-1908 only 0.04 per cent of the whole stock on an 
average suffered from muscular rheumatism.) 


Etiology. The important role played by cold cannot be 
disregarded, but perhaps here also it only acts as a predispos- 
ing cause, the iminediate cause being probably an infection or 
intoxication. To support this view there is the similarity of 
the disease to articular rheumatism, as well as the fact that 
both diseases occur at times from the same cause and in the 
same animal. Magnin repeatedly noticed in horses attacks of 
affections similar to muscular rheumatism which developed af- 
ter croupous pneumonia or pleuro-pneumonia, as well as in con- 
nection with an infectious illness which is not described exactly. 
The disease occurs, as a rule, after exposure to damp, cold air 
or draught, after sudden wetting through or after a cold bath, 
and is observed most frequently in the spring and autumn. In 
horses it arises further after long continued railway transpor- 
tation as socalled pleurodynia (see page 93), in connection 
with hyperemia of the lungs, and perhaps also with fibrinous 
pleurisy (Sigl). 


Predisposition. Horses and dogs seem most inclined to 
muscular rheumatism. Well nourished, pampered animals living 
most of the time in warm rooms are especially subject to it. 


Anatomical Changes. The symptoms of the disease sug- 
gest that it is a serous inflammation of the intramuscular con- 
nective tissue, in which the muscle fibers may be affected by 
cloudy swelling and disintegration. Siedamgrotzky, Bruck- 
mitller and Zschokke actually found in the affected muscles dila- 
tion of the vessels and sero-gelatinous infiltration of the intra- 
muscular connective tissue, granular disintegration, and fatty 
degeneration in certain muscle bundles. Schmid found hemor- 
rhages in the affected muscles. In many chronic cases the inter- 
fibrillary connective tissue was enlarged. 


Symptoms. The most prominent sign of muscular rheu- 
matism consists in emphatic expressions of pain. Within a short 
time desided disturbance of motion occurs without any prod- 
romal symptoms. In the frequent disease of the muscles of the 
loins (lumbago rheumatica) the stiff position of the hind quarter 
arouses attention, both while at rest and during motion, and if 
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at the same time it happens that the croup, thigh, and psoas 
muscles are affected, the hind feet are dragged and scrape the 
ground. It is only with difficulty that the animals can raise 
themselves from the ground, and in very severe cases they can- 
not do so at all. Where the shoulder muscles are involved, 
which frequently happens, the fore feet are lifted from the 
ground only slightly and the step is shortened; when going up- 
hill the disturbances in motion are increased, and a peculiar 
eracking of the joints is audible at times. If the muscles of the 
back or neck are affected the animal stands stiffly in one place 
with outstretched neck, while on turning the body is held as if all 
im one piece and without lateral flexion of the trunk. In simul- 
taneous involvement of the muscles of the extremities, a con- 
dition similar to that seen in tetanus may arise; it is, however, 
characteristic of muscular rheumatism that the abnormalities of 
movement as well as the stiffness gradually diminish with exer- 
cise. In lambs the neck muscles are at times affected on one side 
only, and the neck is in consequence flexed to the affected side. 
Intercostal rheumatism causes superficial quickened breathing 
and sensitiveness to pressure on the intercostal spaces (com- 
pare pleurodynia, page 93). 

A further symptom which can be observed only on the 
superficial muscles is swelling, sensitiveness to pressure and a 
firm consistency of the affected muscles. The painfulness is 
especially evident in dogs which howl and whine even when 
handled gently, or at the approach of anybody, as well as when 
trying to move about. Where the abdominal muscles are af- 
fected one notices retention of feces, and now and again painful 
defecation; where the muscles of mastication are affected this 
process is interfered with. Rather frequently the disease will 
jump from one part of the body to another, whereupon the 
form of the functional disturbances varies. 

~The sensibility of the skin remains unchanged as do also the 
reflexes, unless the voluntary fixation of certain joints hinders 
the releasing of tendon reflexes on account of the pain. 

Fever is not usually present in muscular rheumatism; only 
in severe cases where a considerable part of the body is in- 
volved there is a rise of temperature of 1 to 1.5° C. On the 
contrary one finds the pulse almost always quickened and tense, 
and the breathing frequent and superficial. The appetite re- 
mains undiminished for the most part. 

Complications occur very seldom; only exceptionally an 
acute inflammation of the serous membranes and eatarrh of the 
respiratory or digestive tract follow upon muscular rheuma- 
tism, and in horses inflammation of the tendons, laminitis and 
possibly arthritis. 

In foals Tatray observed acute iritis and choroiditis in 
about 5% of the severe cases with deposits of fibrinous exudate 
in the anterior chamber of the eye. In 90% of the sick animals 
the eye trouble disappeared within 6 to 8 days, in 10% attacks 
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similar to periodic inflammation of the eyes were repeated and 
were finally followed by blindness. 


Course and Prognosis. The disease usually runs an acute 
course and lasts only a few days or at most a week, whereupon 
the disturbances in motion disappear completely; sometimes, 
however, an inclination to relapses persists, so that the prog- 
nosis is somewhat less favorable, especially in horses. 

Functional disturbances similar to those of muscular rheu- 
matism may accompany inflammatory diseases of the tendons 
and fascia and the muscular sensitiveness may be found in 
strain, in overextension or in partial tearing of muscles. 


Diagnosis. From all these complaints muscular rheuma- 
tism may be distinguished apart from the special signs noted 
in surgery, especially by its sudden occurrence, often after a 
chill, the firm consistency of the muscles, the gradual decrease 
of discomfort in movement and particularly the sudden transi- 
tion of the complaint from one part of the body to another.—In 
contrast to tetanus only single groups of muscles are usually 
attacked in muscular rheumatism, a real trismus is wanting and 
the reflex irritability remains unchanged.—Paralytic hemo- 
globinemia is distinguished by severe derangement of motion, 
lack of pain in the muscles, loss of reflex movement as well as 
by the hemoglobin constituents of the urine.-—Compression of 
the spinal cord and pachymeningitis spinalis were in former 
times often mistaken for chronic muscular rheumatism, the oe- 
eurrence of which seems to be doubtful; but these diseases may 
easily be eliminated by a careful examination of the nervous 
system, and the same applies to other nervous diseases.—Well 
defined cases of rachitis and osteomalacia may easily be dis- 
tinguished, but where the disease of the bone is not pronounced 
the differential diagnosis is sometimes a matter of great diffi- 
culty. 


Treatment. Muscular rheumatism limited to a small re- 
gion is treated most suitably with massage, for which different 
stimulating materials (camphor, spirits of soap, mustard oil in 
alcohol) or chloroform (e. g. spir. sapon., chloroform aa, or 
spir. camph., spir. sapon. kalin. aa 100, ol. thereb. 20.) may 
be employed; after massage warm or Priessnitz poultices may 
be applied. 

The production of diaphoresis is also of good service, and 
for this purpose animals should be wrapped up warmly, while 
dogs may be placed in a steam or turkish bath; subeutaneous in- 
jections of pilocarpine (0.2-0.5 gm.) may be employed, especial- 
ly in horses. Holterbach saw rapid recovery in dogs after the 
administration of Yohimvetol, which has a vasodilating action 
(daily three yellow tablets containing 0.001 gm. of Yohimvetol 
for small dogs, and three gray tablets containing 0.01 gm. of 


Race-course Disease of Horses. 885 


Yohimvetol for large dogs; they are given with the food or in 
hot coffee). 

In general muscular rheumatism salicylic acid and its 
preparations (see page 878) do good service. Salol, salipyrin, 
antipyrin, antifebrin and quinine (according to Caroni 20-40 
gm. daily for a horse) are also effective. The combined em- 
ployment of morphine and atropine in shoulder rheumatism of 
the horse may produce at times dangerous complications (see 
page 397). The disease of the eyes needs no special treatment. 


Literature. Albrecht, W. f. Tk., 1902, 170.—Hink, D. t. W., 1899, 5.—Hoff- 
mann, T. Z., 1901, 424,Magnin, Rec., 1906, 217.—Schmid, W. f. Tk., 1901, 148.— 
Schwendimann, Sehw. A., 1898, <a 116 _—Siedamgrotzky, g, B., 1874, 43; 1878, 41; 
1887, 26.—Sigl, Monh., "1900, XI, 559.—Tatray, Vet., 1894, 209, 264,-—Zschokke, 
Schw. A. 1898, XL, 97,—Holterbach, OL We Eee ke 1911, 313. 


Race-course Disease of Horses. After excessive exertion, as for 
instance on a long run, stepping high, and on bad, deep, or hilly ground, 
after forced runs, in distance riding and on race-courses, perhaps also 
after being thrown, a peculiar diseased condition appears in horses 
which is commonly called race-course illness. It occurs mostly after 
work, but occasionally it may be noticed during the exercise. 

The animals become feverish, exhibit great anxiety and seem to 
experience pain. Breathing appears labored and copious sweating oc- 
eurs. The muscles of the thigh, back and neck are at first hard and 
stiff to the touch, and twitching as well as quivering of the muscles 
may be noticed; besides there is often retention of urine and of feces. 
After one or several days most of the above mentioned symptoms dis- 
appear, the animals begin to move about, but great weakness, increased 
irritability and timidity persist; the twitchings in different muscles 
are noticed for a long time and are increased by external influences. 
In the further course the stiffness of the muscles yields to a visible 
relaxation, the gait of the animal becoming remarkably languid and 
tottering, the feet scarcely being able to support the body. But these 
symptoms as well as the twitchings and the irritability disappear grad- 
ually, so that the animals recover completely in 3 to 4 weeks, and often 
earlier (Kirillow), but at times later (Wilhelm). 

A muscular inflammation after over-exertion occurs comparatively frequently 
in cattle, and develops in the form of a serous inflammation, especially in the mus- 
cular tissue of the shoulder girdle (Marek). Pregnant cows and oxen which are 
stabled continuously are especially subject to it after long drives on foot. It does not 
appear to be a simple relaxation of tired muscle as Giovanoli claims; the affected 
muscles as well as the intermuscular connective tissue appear to be very much infil- 
trated with serum. The affected animals remain recumbent for 4 to 10 days or 
longer, are unable to rise on their fore feet, and if by chance they succeed in doing 


so there is a sinking of the vertebre between the shoulder blades. Generally the com- 
plaint disappears of itself, but occasionally it necessitates slaughter. 


The treatment of race course disease consists in letting the animals 
rest, in rubbing and massaging the affected muscles, possibly with the 
application of stimulating preparations. 


Literature. Kirillow, Vet. Jhb., 1891, 126.—Wilhelm, S. B., 1897, 127.— 
Giovanoli, Schw. A., 1909, LI, 116.—Marek, Vet., 1895, 308. 


Metastatic Polymyositis. This was observed in the Budapest clinic, in a 
male St. Bernard dog after repeated failures at coitus. The metastasis probably 


886 Muscle Degeneration. 


occurred from an abscess of the prostate and may have been responsible for the 
attempts at coitus and for the localization of the absorbed pus cocci in the strained 
muscles. The dog kept the recumbent position and could rise up only with assist- 
ance; the forefeet, which were swollen, in their anterior portions, and fluctuating, 
were spread far apart, and the dog fell down groaning after taking a few clumsy 
steps. Later the hind feet became lame, the adductors being painful, also the 
muscles of the croup and lumbar region. There was fever. On autopsy embolic 
pus foci were found in the muscles of back, lumbar region and croup, also in the 
M. quadriceps-femoris. (Balla, A. L., 1911, 136.) 

Kitt found at times in hogs diffuse necrotic foci in the muscular tissue, while 
according to Glasser, the homogenous, caseous masses in cattle attributed to muscle 
tuberculosis are caused by bacteria of the typhus-coli group, and according to 
Hungerbrihler are produced by the bacillus pyogenes. 


Muscle Degeneration. A pronounced parenchymatous and fatty 
degeneration of muscles arises in the course of paralytic hemoglobine- 
mia (see Vol. I). Besides cases have been recorded (Frohner, Bartke, 
Leipziger, Cadéae and others) where the muscle degeneration in horses 
manifested itself after throwing, if the animals had struggled violently. 
The degeneration occurs in those muscles, which come into play in the 
straining movements against the shackles, that is, the muscles of the 
loins and the croup, the anconei and the extensors of the stifle. 

This kind of muscle degeneration arises to all appearance in the 
same way as in paralytic hemoglobinemia, but there is usually no elimi- 
nation of hemoglobin through the kidneys, although this symptom has 
av times been noted (Leipziger). Morel & Vieillard also referred the 
fatty degeneration as well as atrophy in the muscular tissue, which is 
frequently found in horses after being slaughtered, to previous attacks 
of paralytic hemoglobinemia. But it is not impossible that the de- 
generation of muscle may be combined with an inflammation caused 
by overexertion as occurred in cases of Frohner and Cadéace. 


Fatty Degeneration of the Muscles in Sucklings. In fine-bred 
pigs and lambs, much less often in foals and calves, the muscular 
tissue of the whole body undergoes a high degree of fatty degeneration 
in consequence of anemia; the cause of this degeneration is as yet un- 
known (hereditary predisposition, too close breeding, excessively high 
fat contents of the milk). The muscles appear glistening like bacon, 
or as if cooked, and a fatty degeneration of the parenchymatous organs 
and the lymphatic glands may be recognized. The animals are. born 
diseased (Furstenberg, Roloff, Repiquet) or the degeneration may be 
seen a few weeks after birth. 

The sick animals cease to suck, they are weak, scarcely move about 
at all, lie on the ground almost uninterruptedly (little pigs do not 
squeal) and die quietly or after the onset of diarrhea, and perhaps in 
convulsions. 

Medicinal treatment is useless, but the disease is warded off by the 
introduction of fresh blood in the breeding animals, by exercise and 
suitable feeding of the mother animals during pregnancy. 


Literature. Frohner, Monh., 1897, VIII, 499; 1898, IX, 489; 1899, X,~354.— 
Leipziger, Z. f. Vk., 1900, 389.—Poulsen, Maanedsskr., 1897, IX, 305.—Fiirstenberg, 
V. A., 1864, XXIX, 152.—MacKenzie, V. A., 1912, CCX, 57. 


Pseudohypertrophy of Muscles. This was noticed by Schindelka in a two- 
year old Italian greyhound. The superior and lateral muscles of the neck, the 
muscles of the shoulder, thigh, back and loin appeared thickened and their outlines 
plainly visible. The muscles of the hind quarter were firm to the touch, those situated 
more anteriorly, soft, and at the neck as soft as fat. Owing to contraction of the 
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flexor tendons of the hind extremities, only the points of the toes were brought to the 
ground in walking. Weakness and pronounced indolence were noted; the patellar 
reflex was absent. The thyroid glands were plainly atrophied. The administration 
of thyroidin tablets caused only a transient improvement. After about 3 years the 
previously tractable dog became irritable and vicious and was therefore killed. 
(T. Z., 1908, 67.) Liénaux & Huynen saw a disseminated muscular hypertrophy in 
a foal affected with multiple glious sclerosis of the spinal cord. 


3. Trichina Disease. Trichinosis. 


__Trichinosis is an acute intestinal catarrh caused by mature 
trichine, and also a myositis produced by young trichine. 


History. Trichine were first noticed in the muscles of man 
by Paget (1837), although calcified trichine were found earlier 
by Hilton (1832), Tiedemann (1822), and Peacock (1828) 
(Ostertag). The worm discovered by Paget was described by 
Owen and thus became known. Muscle trichine in swine were 
first demonstrated in America by Leidy (1847). In a postmor- 
tem on a girl, Zender (1860) found a great number of young 
trichine in the muscular tissue, and mature worms in the intes- 
tinal canal. Through the feeding experiments undertaken with 
Zenker’s material by Leuckart and Virchow, and by microscopic 
examination of swine flesh, the etiology of the disease was clearly 
established. Recently Hoyberg, Strose, Staubli, Rissling and 
Raebiger made valuable observations on the mode of infection. 


Occurrence. Trichine have hitherto been found in tame 
and wild swine, in rats, mice, dogs, cats, foxes, martens, bears, 
badgers, polecats, etc., and also not infrequently in man. Arti- 
ficial infection has been found possible in horses, cattle, sheep, 
rabbits, guinea-pigs and hares. 


An exact statistical record of the frequency of trichinosis can evidently only be 
compiled in places where trichine inspection is in vogue. In the German empire 
one generally finds more cases in North or East Germany than in the Southern 
States. Thus Eulenburg put the percentage in the Kingdom of Prussia in the 
years 1876-1885 at about 0.059%. In the years 1890-1295, out of 25,490,339 swine 
examined, 7,897 or 0.03% were trichinous; in the years 1897 to 1903 out of 64,648,755 
swine 7,694 or 0.011%; in the year 1904 on the contrary only 0.005%; in the year 
1905, 0.007%; in the year 1906, 0.006%, and in the year 1907, 0.005%. In the 
Kingdom of Saxony in the years 1899-1902 out of 11,029.467 swine examined 1161 
were found to be trichinous, or a percentage of about 0.01%, while in the years 1903 
to 1905, the percentage was similar to that in the Kingdom of Prussia; in the year 
1906 it was only 0.003%. In Prussia as well as in Saxony there has been a gradual 
decrease in the number of cases.' In Bavaria in the year 1906, there was a percentage 
of 0.001%. 

According to the investigations of Tempel and others, trichine occur in some 
neighborhoods to a greater extent in slaughtered dogs (in four years on an average 
1.11%), than in swine (of 289 slaughtered dogs Tempel found four with trichine 
[1.4%]). In the year 1906 trichinosis was found in 0.222% of slaughtered dogs, but 
in 1909 and 1910, all killed dogs were found free from trichinosis. In the kingdom 
of Saxony, in 1907-1910, trichinosis was found in 0.08-0.31% of all slaughtered dogs. 

In swine imported from Hungary into Saxony trichine were found in 
0.011% in 1893; in 1894, 0.009%; and in 1895, 0.024% (Ostertag); recently swine 
imported from Austro-Hungary have been found to be more subject to trichine 
than the native breeds (Edelmann). 

Trichinosis is much more frequent in North America, Thus Billings found 4% 
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and Salmon 2.7% of swine in Boston to be affected with trichine. In the year 
1874 the percentage in Indiana was 16.3, later 6.5; in Chicago, in the year 1878, 
8%; in 1883, 2.4%; in 1881, in New Orleans, 0.4%. According to Hamel-Roos, in 
Boston, from 1886-1890, out of 3,064 swine examined, the boars were infected in 
14.87% of cases, and the sows in 10.61%. Of American hams and other pig 
products imported into Germany, an average of 2-3% (maximum 8%) were found to 
be trichinous (Friedberger & Frohner). 


Etiology. The Trichina spiralis (Trichinella spiralis) is a 
small nematode belonging to the family of Trichotrachelides 
(see page 522) which occurs in the body of susceptible animals 
and of man and causes the disease. It occurs in a sexually 
mature state in the intestinal canal, and as larve in the muscu- 
lar tissue. 


The intestinal trichina is barely visible to the naked eye as a very fine, thread- 
like, yellowish white worm, whose straight anterior end becomes gradually thinner, 
while the blunt hind end appears bent. The surface of the body is flat with fine 
cross stripes; the male 1.4 to 1.6 mm. long, 0.04 mm. thick; the female 3 to 4 mm. 
long, 0.06 mm. thick. From the fertile eggs, with a diameter of 0.02 mm., embryos, 
about 0.12 mm. long, develop in the uterus of the female. They break through 
the eggshell in the uterus and are born alive. The male dies after copula- 
tion, but the female remains alive until after the birth of the embryos; her average 
duration of life is 5 to 8 weeks. 

The muscle trichina at first lives free inside the sarcolemma of the muscle 
fibres, then rolls up and becomes enclosed in a lemon-shaped capsule. It is 0.7 to 
1.0 mm. long, its head end forms a point, and its hind end is blunt. 


The development of trichinae occurs as follows: After the eating 
of flesh containing the encapsulated, living muscle trichine the capsule 
is dissolved by the-gastriec juices within 18 to 20 hours, and the liber- 
ated larve reach the small intestine after 30 to 40 hours; they grow 
quickly, and in about 214 days become sexually mature. Five days 
after copulation, after the female has been pressed into Lieberkiihn’s 
glands along with the male, she deposits living embryos in the interior 
of the glands. During a residence of 5 to 8 weeks a single female can 
produce, according to Braun, 8,000 to 10,000, and according to Neu- 
mann 15,000 embryos. 

From Lieberkiihn’s glands the young trichine reach the lymphatics 
on the seventh day, according to the investigations of Cerfontaine, Geisse, 
Askanazy, and especially Graham; from there they pass to the tho- 
racic duct and finally reach the blood stream, where they are deposited 
by the capillaries in different tissues, and there become arrested. Since 
the trichina embryo has been observed to have a spike-like process at 
the anterior of its body, Héyberg considers that it is capable of wan- 
dering actively from the intestine. As soon as the embryos reach the 
tissues of a convenient organ they develop there further if the con- 
ditions are favorable. The socalled wandering trichine going with 
the lymph stream into the lymphatic glands, and with the blood stream 
into the rest of the organs soon perish, but those reaching the 
striated muscles which contain sarcolemma persist. The wandering 
trichine bore through the sarcolemma of tne striated muscle and 
localize in immediate contact with the plasma. They grow here in 
about 3 weeks to a length of 0.7 to 1.0 mm., curve up usually in the 
form of a sickle and eventually assume a spirally twisted shape. After 
the immigration of the young trichine degeneration of the muscle 
plasma sets in, the fibers of the interfascicular connective tissue be- 
come hypertrophied until finally, through the perforated and thickened 
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sarcolemma and perhaps through connective tissue cells that have wan- 
dered through these inlets (about 2 months after migration), a long 
lemon-shaped capsule is produced with a diameter of 0.03 to 0.05 mm. 
In this capsule there is generally only one, more rarely there are 2 to 
4 and occasionally 7 trichine. 

In the capsule and the granular mass situated therein lime salts 
are deposited about 1 to 114 years after migration. Notwithstanding, 
it is possible for trichine to remain alive for a long time (in swine 
over 11 years, in man over 30 years) and to be capable of producing 
infection. On the contrary non-encapsuled trichine are inéapable of 
causing infection, because they die in the stomach. 


Natural Infection. Swine infect themselves by eating the 
flesh of trichinous pigs, from the excrement of trichinous swine 
and the offal, further by eating rats and mice, and also, ac- 
cording to Hoyberg, by taking up the dejecta of rats and mice. 
The last mentioned mode of infection is, however, denied by 
Strose. With regard to rats Leuckart has proved that they 
are very susceptible to trichinosis and in fact are very frequent- 
ly trichinous. Thus Heller found muscle trichine in 8.3%, 
Goker in 5%, Frank in 6.9%, Fessler in 50% and Billings of 
Boston in 100% of rats examined. It has further been noticed 
that most trichinous rats are found in the neighborhood of 
knackers’ yards, slaughter houses and shambles, where they can 
easily be infected by the offal of dead and slaughtered swine. 
Johne proved the very frequent occurrence of trichine in rats 
in the zoological gardens in Dresden. In any ease the spread 
of trichine results among rats through eating and devouring 
rat flesh. The eating of rats is responsible also for infection of 
dogs and polecats; by eating mice, infection is transmitted to 
wild hogs, foxes, badgers, hedgehogs, martens and gophers. 


Various interesting investigations have shown the importance of the intestinal 
dejecta of trichinous rats, for the distribution of trichinosis in hogs. The investiga- 
tions have shown that hogs may acquire the disease by eating the droppings of 
trichinous rats. According to Hoéyberg, the droppings of rats fed with trichinous 
meats contain female trichine bearing embryos, as long as ten days, the embryos 
preserving their viability as long as four weeks if sufficient moisture is present. 
After being taken into the stomach, many embryos are believed to escape the in- 
jurious action of the hydrochloric acid, being protected, in a way, by the body of 
the females which carry them. Raebiger also established the fact that the elimina- 
tion of-trichine, with the feces, continues for 12 days after feeding infection, but 
uninjured muscle-trichine are found only during the first two days. The infection 
of hogs and rats having succeeded only with rat-droppings which still contained 
muscle-trichine, importance for spreading the infection can be atributed only to 
the feces of rats and mice, which contain uninjured muscle-trichine. The experi- 
mental results of Strése, Rissling and Raebiger show that pregnant female trichine, 
and embryos discharged with the feces of rats, cannot transmit trichinosis either to 
rats or to hogs, in a similar manner as can, according to Raebiger, the youngest 
muscle-trichine, which are noteyet encapsulated, and are stretched. 

Staubli attributes slight importance to rats in the distribution of trichine 
and in their preservation through their cannibalistic habits and the eating of dead 
rats, because then the animals usually succumb to severe intestinal trichinosis, Even 
if they have infected themselves by eating trichinous pork and then are eaten by 
their fellows, they acquire intestinal trichinosis which is rapidly fatal. According 
to Stiubli, the hog is therefore the actual preserver of the trichine. On the other 
hand, Héyberg, Kihn and Strése claim that the rats are of great importance in the 
dissemination of trichinosis. 
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Under present conditions of hog raising, it is probably not often, according to 
Hoyberg, that hogs catch rats and mice; consequently they are not apt to be infected 
in this manner. Raebiger’s experiments also suggest that hogs are not good rat 
catchers. Ktihn and Stroése claim the opposite to. be true. 


Susceptibility. In respect to susceptibility there is no dif- 
ference between the various breeds of pigs. The spread of 
trichinosis, however, varies greatly in different neighborhoods, 
and in this respect the breeding and management of animals 
has a great influence. Infection through trichinous swine flesh 
and through rats occurs very easily where no great importance 
is attached to cleanliness and the burying of dead animals is 
not carried out immediately, where, further, parts of the bodies 
of dead swine are fed to others. 

Many other animals are also susceptible to trichinosis, 
such as the wild hog, mice, dogs (Tempel found trichine in the 
flesh of slaughtered dogs as often as in that of swine), cats, 
wolves, bears, badgers, ete., horses, cows, sheep, rabbits, guinea 
pigs and hares can be infected artificially. 


The susceptibility of different species of animals is not equally great. Mam- 
malians are the most susceptible, while in birds only intestinal trichine develop, but 
the young trichine soon disappear in the intestine. Genersich accounts for this dif- 
ference by the fact that the chemical composition of the intestinal contents are 
always alkaline in rabbits, and frequently so in man, rats and mice, especially after 
hunger, while in dogs and birds (ducks) the intestinal contents show an acid re- 
action. It follows that the susceptibility of warm-blooded animals is in inverse 
ratio to the acid reaction of the intestinal contents. 


Anatomical Changes. After the first week only a certain 
watery consistency of the muscular tissue is found; besides 
the cut surface appears somewhat cloudy, its color pale and 
transparent gray. From the fifth to the tenth week the muscle 
fibers, when cut in their long direction, show very fine gray or 
yellowish streaks, while somewhat later one sees very small 
yellowish gray, or grayish white little specks thickly clustered 
together or strewn about, which stand out sharply defined when 
examined against the light. The respiratory muscles such 
as the diaphragm and intercostal muscles are attacked most 
severely, also the muscles of the neck, larynx and tongue. 
(According to Bohm the muscles whose activity is the most 
intense are attacked most severely.) Within the muscles the 
trichine are found in greatest numbers in the superficially situ- 
ated fibers and in the neighborhood of tendons, while the tendons 
themselves remain quite free from the parasites. In the heart 
muscle and in non-striated muscular tissue trichine never occur 
(no sarcolemma!). 


6 

For the certain recognition of trichine, microscopic examination is essential. 
According to Johne, this may be undertaken in fine oat-grain-sized pieces of muscle 
which, after the addition of water or common salt solution (0.7%), or acetic acid 
(0.1 to 0. 5%), have been pressed together between two glass plates (the best form is 
the socalled compressorium). Ten, or at most 40 to 50 diameters of magnification are 
sufficient. By this means, free parasites or non-calcified capsules, enclosing young 
trichine, may be recognized very easily, while after calcification in a transparent 
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light only the black, characteristic lemon-shaped capsules are visible. After addi- 
tion of dilute hydrochloric acid the lime salts dissolve out, whereupon the trichine 
inside the capsule, which has now become transparent, appear in view. For examina- 
tion the above named muscles are best adapted. 

For scientific examination Tikhomiroff recommends the following procedure: 
The small-cut pieces of muscle that are to be examined are for half an hour put 
into a mixture of nitric acid (4 parts) and chloride of potassium (1 part), and 
then carefully shaken in distilled water, whereby the muscle is made to separate into 
fine fibres. Minute swellings may be perceived in the fibres with the naked eye; 
under the microscope the encapsuled trichine may easily be seen. Close puts a small 
piece of the suspected muscle in a conical glass containing a mixture of hydro- 
chloriec acid and pepsin. The separated trichine sink to the bottom and can easily 
be removed with the pipette. 


As additional anatomical changes one finds, before encap- 
sulation, only hyperemia of the lung and parenchymatous de- 
generation of the internal organs, further, acute intestinal ca- 
tarrh and acute swelling of the mesenteric lymph glands, es- 
pecially during the residence of trichine in the intestine. 


Mature trichine are found 4 to 6 weeks, at latest 8 weeks, after infection in 
the anterior part of the ‘small intestine, seldom in the large bowel. To discover these, 
the intestinal contents are diluted with water when the trichine may be recognized 
with the naked eye as very fine, short, whitish threads. Yet it is more suitable to 
put a drop of the mixture between the slide and cover glass and examine it with 
a magnification of 40 to 50 diameters. 


Symptoms. In living swine trichinosis has not yet been 
diagnosed, although there is no doubt that after intensive in- 
fection symptoms of disease arise, but these are ascribed to 
other affections. The symptoms of trichinosis in swine have 
therefore been observed only after feeding experiments. 

The disease of the intestine mostly declares itself 3 or 4 
days after infection, at the latest towards the end of the first 
week. The animals suddenly become ailing, take no food, vomit 
at times, crouch in the straw and move about unwillingly with 
arched backs. - Obstinate diarrhea is hardly ever absent; at first 
the feces are pultaceous, then watery and ill smelling, and the 
animals also show symptoms of colic. After an extensive in- 
fection the animals rapidly lose condition and sometimes die at 
the end of the second week, in other cases the symptoms of an 
attack of muscular disease manifest themselves. 

The muscle-trichinosis generally sets in towards the end 
of the second week, and in the meantime the animal rubs itself 
on hard objects, moves about stiffly and later lies motionless in 
one place. Breathing becomes superficial, hoarseness also is 
frequent. If the disease involves the muscles of mastication, 
chewing is hindered, and occasionally total trismus may arise, 
while the affection of the throat muscles causes difficulty in 
swallowing. Some authors have also noticed circumscribed 
cdema of the eyelids and feet. The temperature rises chiefly 
at the time of the migration of the trichine. 

After a very intense infection the result is fatal. The symp- 
toms continue on an average 4 to 6 weeks, that is, until the en- 
capsulation of the young trichine, and then gradually cease. 
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In dogs the symptoms are quite similar to those of trichinosis in 
man (Dlugay). Dobbertin noticed severe eosinophilia in the blood, 
which had arisen at the cost of the neutrophile leucocytes and occurred 
at the beginning of the migration of the trichine; the migration had, 
however, outlasted it. (Staubli also found marked eosinophilia in 
guinea-pigs and rats, and at the same time neutrophile ieucocytosis. ) 


Diagnosis. It was stated previously that trichinosis by 
natural infection had hitherto never been diagnosed in living 
swine, since the symptoms are not always characteristic, and 
‘besides other diseases with similar symptoms occur. In this 
connection muscular rheumatism may be called to mind, but 
here no signs of a violent intestinal affection precede the mus- 
cular complaint. The diagnosis is facilitated if an infection 
can be shown to have occurred. At times the affected muscle 
may be harpooned or excised and may. afford material for 
examination. Since sexually mature trichine occur in the 
feces of infected animals, the feces should be examined micro- 
scopically in suspicious cases. According to Strobel, trichinosis 
may be recognized by means of the complement fixation reac- 
tion, at least in some cases, the trichina antigen being prepared 
by means of Merkel’s pepsin digestion method. It seems that 
active antibodies can be demonstrated clearly only after ten 
weeks. | 


Prophylaxis. The carcasses of swine dead of trichinosis 
should be destroyed by industrial processes, and the living 
animals housed in places from which rats and mice are far re- 
moved. In knackers’ yards and slaughter houses the keeping 
of swine should be forbidden where infection may arise through 
offal and rats or mice. The annihilation of rats and mice is an 
important factor in avoidance of the disease. 


Literature. Babes, Chl. f. Bakt., 1906, XLII, 541.—Bahr, Z. f. Infkr., 1906, 
II, 62.—Dobbertin, Uber d. Verhalten d. weissen Blutkorp. b. Hunde, usw., Diss., 
Leipzig, 1907.—Edelmann, Lehrb. d. Flhyg., 1907.—H6yberg, Z. f. Tm., 1907, XI, 
299, 455; 1908, XII. 26—Johne, Der Trichinenschauer, 1907.—Ostertag, Biblio- 
graphie d. Fleischbeschau, 1905 (complete Lit. 5 Fleischbeschau, 1904.—Strose, Arb. 
d. G.-A., 1909, XX XIII, 109 (Lit.).—Béhm, Z. f, Fihyg., 1910, XX jodor 159.— 
Raebiger, Ziel "Infkr., OWI ASIEXe 120.—Rissling, Liteb “LMNs, 1910, XIV, 279.—Romano- 
witsch, A. P., 1912, 351.—Staubli, M. m. W., 1911, 2057; Samml. klin. Vortr., 1909.— 
Strobel, M. m. W., 1910, 672. 


Trichinosis in Man. Man is infected by the use of raw or under- 
done pork, or by dog flesh and, according to the number of trichine 
reaching his intestinal canal, either slightly or so severely that in certain 
endemics 30% of cases may end fatally. The symptoms are for the 
most part similar to those seen in experimentally infected animals. 
Here also the disease begins in the second half of the first week, at 
times earlier after infection, with acute catarrh of the stomach, the 
patient suffering from loss of appetite, nausea and diarrhea, accom- 
panied by colicky pains and at times vomiting. At the time of the 
migration and encapsulation of young trichine one notices swelling, 
increased consistency and painfulness of the muscles, and accordingly 
superficial painful breathing, hoarseness of the voice, ‘difficulty i in swal- 
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lowing and pain in masticating. More or less characteristic are the 
circumscribed edema of the eyelids and joints, severe perspiration, 
fever similar to that of typhoid fever, and finally lying with the ex- 
tremities drawn up under the body. Hemorrhages into the mucous 
membrane and skin, prurigo, pustules, furuncles and severe perspira- 
tion may also be noticed. Mild cases last 3 to 6 weeks, severe ones for 
many months. 

The diagnosis is supported by severe gastric disturbances which 
are followed by the peculiar muscular affection and by edema of the 
eyelids. It will further be strengthened by proofs of severe eosinophilia 
in the blood, which occurs at the earliest eight days after the use of 
trichinous flesh. The diagnosis becomes certain by the demonstration of 
trichine in an excised piece of muscle, or in the initial stage, in the 
blood; for this purpose the latter is mixed with acetie acid, centri- 
fugalized and stained according to Giemsa (Staubli). 


Endemies of trichinosis have occurred pretty frequently since the discovery 
of the parasite. Of a great number of outbreaks and cases of death the following 
may be related: at Hedersleben, in the years 1863 and 1864 out of 2,000 inhabitants, 
337 cases of trichinosis and 16 deaths; at Linden, in the year 1874, 400 cases, 40 
deaths; at Emersleben, in the year 1883, 403 cases, 66 deaths. Johne recorded 
in Saxony, between the years 1860 to 1889, no fewer than 109 endemics of 
trichinosis with 3,402 cases and 79 deaths. Since the year 1902 there have been 
annual endemics in Bavaria; in the year 1906 in Ingolstadt 8 cases; in the year 
1908 in Rothenburg about 100 cases; in the year 1909 in Lorenzen 10 cases; in 
Markterlbach and Wilhelmsdorf about 50 cases. According to Friis the disease 
has been observed in Denmark on fifteen occasions. In Hungary the first outbreak 
was observed by Ballagi (1891) in the ironworks at Didsgyér, where 26 persons 
were taken ill after eating sausages which came from Debreczen, and after suffering 
from one to four weeks all eventually recovered. 


Literature. Merkel, Handb. d. ges. Therapie von Penzoldt-Stintzing, 1909, I, 
Bd., 353. 


4. Measles. Cysticercosis. 
(Ladrerie [French]; Finnenkrankheit [German].) 


History. Measles in swine was known in olden times to the Egyp- 
tians, Jews and Greeks, but it was first recognized as being due to a 
parasite by Hartmann in the year 1682. The connection of the disease 
with a tapeworm was suspected by Fabricius at the end of the eighteenth 
century, but the history of the development of the parasites was first 
recorded by van Beneden and Kiichenmeister in the year 1850. Feed- 
ing experiments leading to like conclusions were further undertaken 
by Siebold, Haubner and Leuckart. 

In cattle Leuckart produced measles artificially by feeding with 
the proglottides of Tenia saginata, and similar results were ob- 
tained by Gurlt, Gerlach, Ziirn, Kiichenmeister, Leisering, Haubner ; 
Hertwig, Ostertag, Breuer, etc., furnished further contributions to the 
knowledge of the disease in cattle. 


Occurrence. The frequency of the disease stands in re- 
lation to the conditions of barns and houses in the affected re- 
gions. Where the animals are kept near dwellings, about which 
bad hygienic conditions prevail, it occurs more frequently than 
where the collection and removal of excreta are well attended to. 
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Consequently measles is generally much more frequent in the 
Hast than in the civilized countries of Europe where the fre- 
queney of cysticercosis has fallen to an inconsiderable per- 
centage, especially in recent years. Swine are affected much 
more frequently than cattle, and the pigs of small farmers more 
frequently than the herds on large estates. 


Measles was found in Germany, in the Kingdom of Prussia, in the years 1890 
to 1895 on an average in 0.15% of 25,490,339 pigs examined; from 1897 to 1905 
among 64,648,755 swine examined 0.05% were diseased; in 1904 to 1906 the per- 
centages averaged 0.03, 0.025 and 0.04%. In the eastern provinces swine measles is 
much more frequent than in the western (Ostertag). In Saxony, in the years 1897 
to 1902, the percentage varied between 0.01 and 0.04, the lower percentages applying 
to the last years; in 1906 a percentage of 0.01 was announced. 

In Hungary, in the Budapest slaughter-house, in the years 1897 to 1901, out of 
474,401 swine examined (many having come from Servia), an average of 1.08% 
were found to be measly. In the Budapest fattening establishment (K06banya) 
Servian swine examined during life in the years 1895 to 1905 were found to be 
affected to the extent of 0.5% (v. Kukuljevié.) 

Cysticercosis of cattle was found in the Kingdom of Prussia, in the years 
1897 to 1901, in 0.55% of slaughtered cattle; in the year 1904 in 0.32%; in 1905 
in 0.84%; and in the year 1906 in 0.37%. In Bavaria the percentage in the year 
1906 was estimated at 0.06, and Zagelmeier found in the slaughter-house at Nurn- 
berg 1.48% and 1.58% of cattle affected. In the Kingdom of Saxony, in the 
years 1897 to 1902, there was an average of 0.37% of slaughtered cattle diseased, 
whilst in the year 1906 the percentage was 0.22. In Augsburg, Stroh found measles 
in 0.04% of slaughtered calves. 

In Hungary, Csaky and Breuer were the first to find eysticercosis in cattle. 
In Budapest, in the years 1897 to 1907, an averare of 0.21 to 0.45% of slaughtered 
eattle were diseased, and in the last four years the percentages varied between 0.30 
and 0.42. 

In Switzerland, France and Italy cattle measles has also been noted, and 
especially so in Italy;-and_also in Tunis where, according to Alix, about 5% of the 
slaughtered cattle are found to be measly. 


Etiology. Measles of swine is caused by the Cysticercus 
cellulose, the larval form of Tenia solium. This occurs as 
a cyst about the size of a lentil or small bean, round or oval in 
shape with a thin wall on whose internal surface a milk-white 
point may be seen; this is the invaginated scolex and is ex- 
truded on pressure upon the vesicle. Under the microscope one 
sees four suckers on the scolex, and between these a rostellum 
earrying 24 to 32 hooklets. 

The measles of cattle is due to the Cysticercus bovis s. 
inermis, the larval form of Tenia mediocanellata s. saginata; 
it is similar to the cysticercus of swine, but it has a longer 
oval form, appears somewhat reddish in color, and there is no 
rostellum on the scolex; one finds four suckers at the anterior 
end of the head, and a depression which corresponds to the ros- 
tellum. 

In a sheep Biichli found generalized muscular cysticercosis due to the localiza- 
tion of Cysticereus tenuicollis. In the muscles of the reindeer the Cysticercus 


tarandi is found, a larval form of Tenia Krabbei. According to Gaiger, the 
Coenurus serialis is a common ‘parasite in goats in India, preferably in the muscles. 


The development of cysticerci occurs when proglottides, which 
get into the open with human feces, or eggs which have been. liberated 
by the destruction of the proglottides, are taken up by swine or cattle. 
When the eggshell is dissolved by the digestive juices, the liberated 
onecospheres bore through the stomach wall and are carried by the 
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blood stream into different organs but especially into the muscular 
tissue. The onkospheres now change into simple vesicles or cysts, on 
whose wall small nodules arise later, and from these the heads of the 
future tapeworms develop. 


The development occurs rather slowly. In 20 days the Cysticereus cellulose 
is about the size of a pinhead and the head is visible as a small white point: after 
40 days it appears as big as a mustard seed and the head may be plainly seen, but 
it has neither suckers nor hooks; after 60 days the cyst is as big as a pea, with 
suckers and hooks but no neck; after 3 months the bladder worm is fully developed 
and behind the scolex the transversely striped neck may be seen (Mosler). The 
growth of Cysticercus bovis occurs still more slowly. After 60 days the head appears 
as large as a pinhead with plainly visible suckers; the visible depression at the 
anterior end of the head develops in the sixth month, when the cyst has already 
reached the size of a small bean, but later it develops further and grows to a length 
of 12 mm. Hoefnagel & Reeser found cysticerci, 5 mm. in length, after 45 days, in 
a caif used for experimental infection. 


Natural infection occurs by food or water which is con- 
taminated by human feces containing the proglottides or liber- 
ated eggs, and is eaten by animals. Swine are attacked especial- 
ly easily because they root about in dung heaps and in the neigh- 
borhood of latrines and sewage deposits, and because they root 
up soiled earth. Consequently the disease frequently occurs 
in such swine as move about freely in peasants’ yards or in 
the neighborhood of sties built near dwelling houses, while the 
large herds which are mostly kept in a state of freedom are 
seldom attacked. The infection in cattle probably results pri- 
marily from food or drinking water contaminated by human 
fecal matter, but it is not eliminated on pastures if persons 
with tapeworm deposit their feces there, or if during floods the 
contents of canals have been carried to the pastures. Contami- 
nation of the drinking water is easy, as brooks frequently are 
found in the immediate neighborhood of latrines or manure 
heaps. It is also to be considered that eggs of the tapeworm 
are viable on damp ground for a very long time, and conse-: 
quently even one infested man may infect the ground for a long 
time with the enormous number of deposited eggs (one prog- 
lottis contains about 30,000 eggs). (van Beneden found that 
eggs kept by him in alcohol for a year could still develop em- 
bryos.) 


Susceptibility. Young animals under 2 years of age are 
especially susceptible. The disease does not occur in sucking 
animals, because generally no opportunity occurs for infection. 
Exeeptionally, however, quite young animals fall ill; thus 
Deleidi and Noack found some caseated eysticerci in sucking 
ealves under two months old and these must have been taken 
tp shortly after birth. In these cases it was supposed that 
the infection had been caused through hens’ eggs given to the 
ealves by an attendant affected with tapeworm, whose hands 
were soiled. In older animals the toughness of the tissues is 
much less favorable for the migration and further growth of 
oncospheres. 
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Anatomical Changes. In the presence of cysticerci in the 
striated muscle of swine the muscles appear otherwise healthy. 
Only after very severe invasion the muscle is pale, reddish gray 
and soft, and the increased connective tissue is serously in- 
filtrated. The number of cysts varies in different cases; thus 
Kuchenmeister found in one case 133 in 17 grammes of flesh, 
and this number corresponds to 80,000 cysts in one kilogramme 
of muscle. The cysts are easily removable from the muscle 
and leave a visible cavity behind; when present in large numbers 
they are of different sizes and partly shrivelled or calcified. 
They occur most frequently in the neighborhood of the shoulder 
or in the deep muscles of the shoulder and chest, in the ab- 
dominal muscles, in the nape and neck muscles, in the dia- 
phragm, in the intercostal muscles, and in the adductors of the 
thighs, further also in the muscles of tongue and heart; in more 
severe cases they may be found in the other muscles, further, 
in the brain, eyes, liver, spleen, lungs, lymphatic glands and in 
the fat. 

In eattle the cysts occur chiefly in the internal and external 
muscles of mastication and in the heart muscle; more rarely in 
the muscular tissue of the tongue, of the neck and chest, and 
only exceptionally in the intestines. Their number is usually 
small, and only very seldom do cases occur where the muscular 
tissue contains numerous cysts throughout. (Hertwig once 
found 300 in half a pound of flesh.) 


Symptoms. In swine cysticerci cause pronounced symp- 
toms only after a very severe invasion or after localization in 
the eye or brain. The greater number of measly swine appear 
quite healthy. The disease usually is recognized only if an 
organ that can be examined directly is affected. Thus one 
finds the cysts now and then under the conjunctiva of the eye, 
on the bulbus, or on the inner surface of an eyelid in the form 
of a bluish, transparent elevation. Sometimes, however, they 
are situated in the interior of the eye, in the anterior chamber 
of the eye, in the lens, where they can be recognized with the 
naked eye. But if they localize behind the lens, as happens 
rarely, they can be seen only with the ophthalmoscope. In the 
tongue cysts are to be felt with the hand, mostly at the edges, 
on the under surface or in the frenum. If the cysticerci are 
numerous, the tongue may be almost paralyzed, and in conse- 
quence the animal is unable to eat (Sobotta). Much more rare- 
ly cysts occur under the mucous membrane of the anus, where 
they may also be recognized by palpation. 

In order to examine the tongue for cysticerci the pig is laid on one side by 
an attendant, and the mouth pried open with a stick. The veterinary surgeon 
passes the index and middle fingers of both hands into the mouth, and on drawing 
his fingers over the tongue and lingual ligaments, the cysts may be felt as firm 
nodules the size of a lentil or pea. The examination is of value only when a 
positive result is obtained. Small cicatrices in the above mentioned positions 


incline one to. suspect that cysts have been cut out at some time. (A detailed 
description of the method of examination has been given by Kukuljevié.) 
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Other symptoms are faulty appetite, progressive anemia, 
edematous infiltrations leading to cachexia, and complete ex- 
haustion. At times the body is not sufficiently supported on 
account of the disease of the muscles of the chest, consequently | 
the anterior part of the chest between the shoulder blades sinks 
somewhat lower, and the movements of the anterior extremi- 
ties become stiff and cramped (Delpech). In other cases hoarse- 
ness arises in consequence of involvement of the laryngeal 
muscles, and this is especially evident when the animal is 
eaught. At the same time a short hollow cough will be noticed, 
particularly during quick movements (Trasbot), also difficulty in 
breathing may be present. In some cases the animal squeals 
aloud when rooting about owing to the tenderness of the snout, 
later on rooting ceases entirely and the animal takes grain food 
very carefully by elevating the upper lip and snout (Gréve) ; the 
snout is also sensitive to pressure. Cysticerci in the brain may 
cause restrained movements, dizziness, epileptoid attacks, arch- 
ing of the back (pleurosthotonus, opisthotonus) or the symp- 
toms of an acute cerebritis; occasionally death may follow un- 
expectedly from apoplexy. 

In cattle one very seldom notices any symptoms of cine 
after a natural infection. Flemming relates that examination 
of the tongue may also lead to a positive diagnosis in cattle. 
Severe cysticercal lameness was noticed by Ciga in an ox, while 
Schmidt found in a cow a cyst, the size of a pea, in the anterior 
chamber of the eye. In a 10-year-old cow with severe cysticer- 
cosis Ottle noticed high fever (41° C.), rapid pulse, quickened 
and labored breathing, groaning and intense itching at the 
head; the animal had to be slaughtered. The disease is often 
established after the slaughter of an animal, although it has 
been unsuspected during life. 

Symptoms of illness were often absent after intense artificial infection, but 
now and then transient indisposition, fever and muscular quivering were observed, 
while in other cases, in addition to symptoms of an acute general illness, the disease 
was accompanied by pain in the thoracic and abdominal walls, stiffness on motion, 
difficulty in breathing and weakness of the heart; finally exhaustion or paralysis of 
the heart led to death (Leuckart, Ziirn). 


Ostertag showed that cysts in cattle could be absorbed after previous caseation. 
This explains the fact that measles are found much more rarely in old cattle. 


In dogs the bladder worm of Tenia solium occurs only ex- 
ceptionally. Symptoms of illness hitherto have been noticed 
only when the brain has been affected more severely, and they 
consisted chiefly in excitement, restrained movements, dizziness 
im one case (Vogel), in blindness, and deep lethargy. In one 
case of Trasbot & Railliet where the muscles were infected by 
numerous cysts, a marked hyperalgesia of the whole body 
arose, which was visible on the slightest disturbance or move- 
ment of the limbs, and as a result the animal scarcely moved 
at all. 


Suffran saw the development: of cystic formations in the subecu- 
taneous connective tissue of a dog affected: with cysticercosis, while 
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afterwards small and somewhat painful nodes appeared under the skin, 
and these developed in three or four months to cysts as large as hens’ 
eggs. They contained at first a reddish, and later on a sero-purulent 
fluid in which the cysticerci were suspended; later on the cysts broke 
spontaneously and fistulous openings occurred in their places. Among 
other symptoms, dejection, fever and loss of appetite were noticed. 


In deer, measles (Cysticercus cellulose) have often been found during meat 
inspection (Borchmann, Agerth). 


Prophylaxis. The occurrence of the disease in swine can 
be prevented by removing the animals far away from manure 
heaps, latrines, cesspools and drains. In the case of cattle the 
stalls must be kept clean, and the owners and attend- 
ants must be informed as to the nature and origin of the 
disease, and must be told not to deposit their feces in such 
places, in stalls (calf pens) or out in the open, where they will 
be accessible to domestic animals. The contents of privies 
should not be put on meadow and pasture land, but only on 
arable land that is not used for the growth of green fodder. A 
self evident prophylactic precaution is that persons affected with 
tapeworm should immediately submit to medical treatment. 

Literature. Agerth, Z. f. Flhyg., 1906, XVI, 419.—Borchmann, ibid., 1905, 
XV, 39.—Ciga, ibid. 1905, XV, 118.—Deleidi, Clin. vet., 1903, 273.—Edelmann, 
Lehrb. d. Fleischbeschau, 1907.—Gunstow, Z. f. Flhyg., 1906, XVI, 419—Hoefnagel 
& Reeser, Holl. Z., 1905, 351—Kukuljevié, B. t. W., 1906, 626.—Noack, ibid., 1906, 
348.—Ostertag, Bibliographie d. Fleischbeschau, 1905 (complete Lit.); Fleisch 
beschau, 1904.—Ottle, Miinch. t. W., 1909, 306.—Repiquet & Salvatori, J. vét., 1906, 
220.—Schmidt, 8. B.,-1900, 570.—Stroh, Z. f. Flhyg., 1907, XVII, 78.—Suffran, 
Rev. vét., 1909, 401—Trasbot, Dict., 1880, XI, 327.—Biichli, D. t. W., 1912, 715.— 


Ciurea, Arch. vét., 1909, 128.—Gaiger, Trop. vét., 1911, VI, 293.—Mehlhose, Chl. f. 
Bakt., 1909, LII, Orig., 45.—Vosgien, Le cystic. cell. etce., Paris, 1911. 


Sarcosporidiosis. The order of sarcosporidia is represented only 
by a single species of sarcocyst whose young form of development is 
found in the muscle fibers, and constitutes the socalled Miescher’s or 
psorosperm sacs. They occur especially in swine, sheep, horses, cattle 
and goats, and in swine most frequently in the abdominal muscles and 
diaphragm, in sheep in the skin and abdominal muscles, in horses in 
the neck and muscles of the throat. Miescher’s sacs are always longi- 
tudinal in shape and contain numerous half-moon or kidney-shaped 
bodies (sporozoites) ; the protoplasm of the infested muscle fibers show 
uninjured striation. In case of calcification one still sees the kidney- 
shaped bodies around the calcified S-shaped formations. Their hard 
white capsule dissolves after the addition of potassium hydrate solution 
(which does not occur in the case of trichine). In their further de- 
velopment and growth the protoplasmic bodies of the muscle fibers dis- 
appear completely, so that the sarcosporidium is alone present in the 
widely dilated sarcolemma, and lies imbedded in the intra-muscular 
connective tissue. These little psorosperm sacs are very often encoun- — 
tered in the esophagus of sheep, ‘goats, horses, buffaloes and deer. They 
seldom occur in the muscles of the larynx, chest or belly, or in the heart 
muscle. They appear as yellowish white cysts, of millet seed to hazel- 
nut size, with pus-like contents. 


There is no ground for separating the order of Sarcosporidia into the two 
classes of Miescheria and Balbiana depending on their presence in the muscle fibres 
or the intramuscular connective tissue respectively, since they only represent different 
forms of growth of the sarcocyst (Bertram, v. Ratz). There also occurs in the 
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horse the Sarcocystis Bertrami; in cattle and in buffaloes the S. Blanchardi; in sheep 
the S. Tenella; in the pig the 8S. Miescheriana, and in the hen the S. Horvathi. 

Lindner raises the question whether Miescher’s sacs are not simply encysted 
vorticellary or colpidium. protozoa which have been taken up with the water from 
pools. On the other hand Watson recognized a great similarity between the growing 
spores of sarcosporidia and the little bodies seen growing in trypanosomes, and 
considers that mistakes and failures in diagnosis may thus arise. 


Infection with sarcosporidie occurs through the intestinal canal, as 
the investigations of Smith, M. Koch, Negre and Negri prove. Negri 
observed that the morphological peculiarities of the same kind of sar- 
cosporidia differ according to the species of the experimental animal. 


Sarcosporidiz were found in the muscular tissue of a llama (Rievel & Behrens) 
which contained a toxin having a paralytic action on the central nervous system, 
whilst Laveran & Mesnil have recovered a poison called sarcozystin from sarcos- 
poridie. 


Anatomical Changes. The so-called Miescher’s or psorospermia cysts occur 
especially in hogs, sheep, horses, cattle and goats, preferably at similar localities as 
the trichine, in hogs most frequently in the abdominal muscles and the diaphragm, 
in sheep in the cutaneous and abdominal muscles, in horses in the muscles of neck 
and gullet. They have an elongated shape and contain numerous half-moon or 
kidney shaped corpuscles (sporozoites); the protoplasm of the muscle fibers which 
contain them shows normal transverse striation. In ease of calcification, kidney 
shaped formations are found usually near the calcified parts which are often curved 
S-shaped. The delicate white capsule is dissolved by the addition of potassium 
hydrate, which is not the case with the trichine. The so-called psorospermia cysts are 
found often in the gullet of sheep, goats, horses, buffaloes and stags, only rarely in 
the muscles of tongue, larynx, chest and abdomen or in that of the heart. They form 
yellowish-white cysts, hempseed to hazelnut size, and have a pus-like content. 


Symptoms. Sarcosporidia cause no disturbance of health except 
in the case of horses in which symptoms of illness due to sarcosporid- 
losis are often exhibited. Difficult respiration was noticed in a sheep 
and a goat (Dammann, v. Niederhausern), in an ox stiff gait (Brou- 
wier, Tokarenko), in a pig paralysis of the hind quarters (Virchow), 
in two pigs painfulness of the muscles, hoarseness, fever (Brschosniow- 
ski), in a horse hardening of the tongue (Hoflich) or of the tongue and 
the lips (Hendrickx & Liénaux), and as a result of this, nutritional 
disturbances. In one of these cases prominent nodes were found on 
the swollen, hardened tongue of a horse. Moussu & Coquot saw a 
hard diffuse swelling of the head in a horse similar to that seen in 
purpura, further urticaria-like swellings on the sides of the body, neck 
and under the chest, and also a diffuse swelling under the belly and 
on the sheath, as well as ‘‘wooden tongue’’ with small, yellowish red 
nodes on the under surface of the tongue. All these swellings were 
firm, of the consistence of cartilage, and situated under the skin; micro- 
scopic examination of an excised node showed the existence of sar- 
cosporidiosis. The taking of food and water was made difficult by the 
changes caused, and movements were executed painfully and slowly. 
In another case noticed by Liénaux similar swellings were present, and 
lameness first in one leg, then another, and then in several legs; in 
the extirpated pieces of muscle sarcosporidia were found. Watson saw 
dejection, aimless wandering about with slow step, swelling of the 
bones of the skull. Sabrazés, Marchal & Muratet noticed fibrosarcoma- 
like swellings on the lower chest, and a considerable hard swelling of the 
metacarpal and metatarsal bones with formation of numerous exostoses, 
further, progressive anemia and emaciation leading to cachexia. In 
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cattle with generalized sarecosporidiosis, Watson saw the following 
symptoms: Emaciation, frequent stretching of the head and neck with: 
spasmodic quivering of the affected muscles, especially the muscles of 
mastication during the taking of food which was badly interfered with. 

The treatment is not promising; a systematic trial might be given 
to potassium iodide, since Moussu & Coquot saw a lessening of the 
swellings and greater freedom of motion after its use. 


Literature. Betegh, Chl. f. Bakt., 1909, LII, Orig., 566.—Edelmann, Lehrb. 
d. Fleischbeschau, 1907.—HO6flich, Miinch. Jhb., 1896-97, 75.—Liénaux, Ann., 1907, 
594.—Lindner, A. f. Tk., 1907, XX XIII, 432.—Michael, B. t. W., 1906, 619.— 
Moussu & Coquot, Bull., 1908, 445.—Negri, Cbl. f. Bakt., 1908, XLVII, Orig., 612.— 
Ostertag, Bibliographie d. Fleischbeschau (Lit.).—v. Ratz, Allattani, Kozlemények, 
1909, VIII, 1; A. f. Tk., 1910, XXXVI, Suppl. Bd., 573.—Rievel & Behrens, Cbl. 
f. Bakt., 1905, XXXV, Orig., 341—Sabrazés, Marchal & Muratet, Rev. gén., 1910, 
XV, 177.—Watson, Journ. of comp. Path., 1909, XXII, 1. 


Diseases of the Skin 


1. Itching of the Skin. Pruritus Cutaneus. 
(Juckkrankheit.) 


An anomaly of function of otherwise apparently healthy 
skin which manifests itself by continuous or temporary itching 
of a more or less severe character is known as pruritus 
cutaneus. 

This definition of itching does not apply to the cutaneous pruritus arising in 
diseases of the skin connected with anatomical changes (eczema, nettle-rash, ete.), 
or to the itching caused by animal or plant parasites. 

Neither does the name apply, strictly speaking, to the paresthesia similar to 


itching which is seen now and again in certain diseases of nerves, especially in 
affections of the peripheral nerves. 


Etiology. General itching of the skin is observed at times 
as a symptom accompanying chronic inflammation of the kid- 
neys (Schindelka), chronic digestive ailments (Haubner, Schin- 
delka) exceptionally also in jaundice, more frequently in dia- 
betes melitus (Schindelka) as well as in shedding of the coat 
(Haubner). In one horse it arose after an attack of influenza 
(Pr. Mil. Vb.). Long continued feeding with maize and vetches 
as well as the prolonged use of caffeine may cause a general 
pruritus (Uebele). Further, according to Schindelka, it is not 
rare in marasmic dogs. In cases noticed in dogs by Eberhardt 
and by Frohner there was no primary disease. 

In opposition to the effect seen in human medicine, the prolonged use of arsenic 


seems to produce hyperesthesia of the skin rather than pruritus if the employment 
of the drug is interrupted periodically (Mayer). 


Certain organic diseases cause a local itching of the skin. 
Thus pruritus ani is frequently due to the presence of intes- 
tinal worms (tapeworms, oxyuriasis, gadfly larve) in the rec- 
tum of horses and dogs, while nasal itching results from pentas- 
tomes and cstri. Finally Schindelka noticed pruritus of the 
point of the tail in dogs without visible cause, while Frohner 
saw obstinate itching on the left side of the lower jaw in a 
horse. . 

Pruritus localis appears also as a symptom in certain paresthesias such as 
at the place of the bite in hydrophobia, in acute infectious bulbar paralysis at the 
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point of infection, in trembles generally in the hind quarters, in dourine at 
times in the region supplied by certain nerves, in combined tail and sphincter paraly- 
sis at the root of the tail. It arises usually as the result of a disease of the 
sensory nerves. 


Symptoms. Itching occurs either in paroxysms or con- 
tinuously, and causes the animal to gnaw, lick, rub or chafe the 
affected part of the body, so that sometimes sores develop on 
the skin. 


Diagnosis. Skin diseases due to anatomical changes and 
especially scab must be differentiated. It must, however, not 
be forgotten that in consequence of rubbing, etc., changes may 
eventually be produced in the skin even in pruritus. As far 
as possible one should determine whether the trouble is due to 
some organic disease. 


Treatment. Applications, with friction, of cold water, of 
aleohol with 1 to 3% salicylic acid, ecarbolie acid, thymol, cam- 
phor, naphthol or tar are indicated, also compresses soaked in 
hot. water or alcohol (Schindelka). Eberhardt saw good re- 
sults from applying sulphuric ether while Schindelka records 
only temporary improvement with this and also with sapolan 
(together with lead water, aa). In a case of Erber, in a horse 
which had been affected for years with obstinate pruritus in 
the saddle and shoulder regions, recovery followed energetic 
applications of naftalan; in Kroning’s experience in three 
horses, recovery followed after inunctions, continued for three 
days, with naftalan-ointment (20 parts of naftalan with 200 
parts of paraffin-ointment, to which oil of turpentine is added 
until the salve acquires a soft consistency). In other cases 
anesthetizing drugs gave transient or permanent results. Some 
of those used successfully were an ointment of two parts of 
cocaine, 5 parts of borax, and 200 parts of lanoline; the applica- 
tion of a powder composed of 3 parts of orthoform and 100 
parts of dymal on the skin previously cleansed with warm 
ereolin solution and cotton soaked in benzine; also anesthesin 
in the form of a 10% ointment. 

Literature. Frohner, Monh., 1903, XIV, 459; Pr. Mil. Vb., 1901, 162.— 
Schindelka, Hautkrankheiten, 1908, 63.—Schlesinger, O. M., 1908, 391.—Strebel, 


Schw. A., 1889, XXXI, 125.—Erber, Z. f. Vk., 1911, 271.—Kroning, Z. f. Vk., 
1912, 230. . 


2. Excessive Sweating. Hyperidrosis. 
(Epidrosis, Dysidrosis.) 


Excessive sweating denotes a functional disturbance of 
the sudoriferous glands, in consequence of which, without any 
external cause or in certain internal diseases, the whole surface 
of the body or the greater portion of it (myperidrosis univer- 
SBS) ‘or only some portions of the body appear continuously 
wet. 
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Etiology. General hyperidrosis usually develops as a sec- 
ondary affection. It is seen when carbonic acid accumulates 
in the blood as a result of certain diseases of the respiratory 
or circulatory organs, in collapse, in the quick decline of fever 
(socalled critical perspiration), in the course of uremia, in 
generalized muscular spasms, in corpulence, and now and again 
also in certain diseases of the brain, for example, after con- 
tusion of the brain (noted by Barbey in a dog). As a distinct 
disease it occurs very seldom. Hyperidrosis was noticed by 
Pott in horses after feeding on pumpkins. Intravenous injec- 
tions of adrenalin are always followed by sweating. 


Fig. 142. Hyperidrosis localis in a horse. The dark stripe corresponds to the sweating 
intercostal region; at the upper end of the stripe there is a fracture of the rib. 


Local or partial hyperidrosis also occurs chiefly as a sec- 
ondary affection and is usually caused by traumatic lesions or 
by compression of the peripheral nerves or the sympatheticus, 
and more rarely by traumatic or inflammatory diseases of the 
spinal cord. 


The known cases of partial hyperidrosis which have been reported so far, 
occurred as the result of traumatism at the neck (Dupas), front of the chest or 
shoulder region (Richter), also after fracture of the ilium (Delacroix), of the rib 
(personal observation), and after a trauma the nature of which is not stated 
(Dexler). Forgeot noted sweating appearing regularly after subcutaneous injee- 
tions of ether, and limited to the point of injection; it lasted several days to three 
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months. Local sweating occurs pretty frequently in inflammatory diseases of the 
pharygeal region (Schindelka, Dexler, Dupas), while in one of Schindelka’s cases, 
in a horse with pleuro-pneumonia, almost the whole of the anterior half of the body 
was affected. Compression of the peripheral nerves or of the sympatheticus through 
tumors or swellings now and again causes sweating (Kerlirzin, Dexler), while in 
certain cases of fractured vertebre (Réder, Emshoff) the onset of girdle-like hyper- 
idrosis commencing at the fracture has been noticed. Bielefeld saw a circumscribed 
sweating in the region of the forehead of a horse suffering from neuralgia of the 
trigeminus. Finally a case of unilateral hyperidrosis was noticed by Dexler in a 
horse with disseminated encephalo-myelitis. 

In a few other cases of hyperidrosis no manifest cause could be discovered. 
Thus it occurred in a dog after catching cold (Holterbach) and in a horse after 
feeding too largely on clover (Dagés). 


Symptoms. Single parts of the body of the resting ani- 
mals appear saturated on one or both sides, and in consequence 
the hair appears darker. Sometimes the sweating is so severe 
that the animal appears to steam and the sweat forms in drops. 
The limit of the sweating region is generally sharply defined 
in the middle line of the body; on the under parts of the body 
it appears somewhat less sharply limited because the sweat 
flows on to the other half of the body. While movement gen- 
erally causes more secretion of sweat, it may occasionally cause 
it to cease temporarily (Dupas). The disturbance is, as a 
rule, limited to the region that is affected originally, but now 
and again it may extend and involve further parts. 

In the region of excessive sweating there is often a lower- 
ing of sensation in the skin, but sometimes on the contrary 
hyperesthesia is noted. 


Course and Prognosis. Hyperidrosis is usually a transi- 
tory affection which disappears of its own accord in a few 
weeks or months. At times it persists but is not prejudicial to 
the health of the animal (Schindelka). 


Treatment. Fomentations. and frictions with alcoholic 
solutions and repeated subcutaneous injections of atropine may 
be employed, but as a rule they do not visibly influence the 
hyperidrosis. Kerlirzin saw a cure in a horse after treatment 
with potassium iodide (6 gm.-per day) for 6 days. 

Literature. Bielefeld, Pr. Mt., 1856-57, 103.—Brummel, Vet., 1900, 161.— 
Dagés, Bull., 1894, 441.—Delacroix, Rec., 1901, 17.—Dexler, Nervenkrkh. d. Pferdes, 
1899, 238.—Dupas, Bull., 1904, 523; Rev. Vét. 1906, 398—Emshoff, 8S. B., 1906, 
184.—Forgeot, Bull., 1906, 597.—Holterbach, B. t. W., 1906, 282.—Kerlirzin, Rev. 


vét., 1883, 114.—Richter, S. B., 1905, 331.—Réder, ibid., 1896, 137.—Schindelka, 
Hautkrkh., b. Haustieren, 1908, 66. 


Blood-sweating. (Hematidrosis.) Blood-sweating occurs as a 
result of hemorrhage into the sudoriferous glands, whereby the blood 
becomes mixed with sweat. In diseases with hemorrhagic diathesis 
(purpura, ete.) this anomaly occurs now and then (personal observa- 
tion), although in these diseases it is due more to oozing of blood 
through the skin after loss of epidermal substance than to an actual 
perspiration of blood. Recently (B. t. W., 1907, 954) in a two weeks’ 
old calf von Milbradt noticed a trickling of clear red drops of blood 
from the blood pores. The oozing of drops of blood from the skin of 
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grown horses was reported by Rasmussen (Maanedsskr., 1910, XXII. 
408) and by several Danish veterinarians. The animals showed no 
other symptoms of disease, their condition improved during the cold 
season, but returned next summer and was not influenced by treatment. 
It cannot be determined whether this anomaly stood in relation to the 
parasitic summer bleeding of horses. 


3. Falling Out of Hair, Wool and Feathers. Alopecia. 
(Hairlessness, Baldness, Calvities.) 


Any falling out of the hair or a loss of hair in any part 
of the body otherwise covered with hair is known as alopecia 
when the trouble is not due to any organic or parasitic disease 
of the skin. Alopecia is thus, as a matter of fact, the result of 
nutritional disturbances of the skin. 


Etiology. Alopecia seldom occurs as an independent dis- 
ease and has in this form been noted hitherto only in horses, 
dogs, and cattle where otherwise apparently healthy skin has 
been permanently denuded of hair in large patches (alopecia 
areata, Area Celsi). The symmetric occurrence of the affec- 
tion may have a nervous cause or be due to some influence of 
the trophic nerves. Thus Joseph saw the affection in a charac- 
teristic form after section of the second nerve of the neck, while 
Trendelenburg noticed falling out of the feathers in pigeons 
after section of the sensory roots of the spinal cord. On the 
other hand in spite of negative microscopic findings, the action 
of parasites is not excluded with certainty. 


Holborn found a fission fungus very similar to the Tricophyton tonsurans; 
Sabaroud believes that the falling out of the hair is caused by a microbacillus multi- 
plying in the hair bulbs, 


A congenital baldness (Atrichia, Hypotrichia, or incor- 
rectly Alopecia adnata) is seen affecting the whole surface of 
the body in foals (Gherardi, Roder), calves (Laurent, Schaar), 
and dogs (Corniea). This condition occasionally stands in re- 
lation to a faulty growth of hoofs, claws and teeth (Bonnet), 
but many a time it is inherited. Such animals usually die after 
a short time, occasionally, however, the falling out of the hair 
only begins 1 or 2 years after birth. 


André noticed general loss of hair in 11 foals of one mare, and in 8 of 
another the hair fell out, especially on the feet and on the lower parts of the trunk, 
near the second year of life. Koller saw a foal born without any hair, whose mother 
had lost her hair during pregnancy. 


In by far the greater number of cases the falling out of 
the hair is a secondary affection (alopecia symptomatica). It 


occurs commonly in general derangement of nutrition, such as 
Vol. 2—57 
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feeding with fodder of bad quality, when the animals are fed 
insufficiently, also as a result of intestinal catarrh (Duschanek) 
er of wasting diseases such as fluke, husk, etc.; on the other 
hand it may occur in the course of certain infectious diseases 
(purpura, strangles, influenza, swine plague and hog cholera), 
in which an injurious effect on the hair papille is probably pro- 
duced by toxins circulating in the blood. Tt is more difficult 
to explain those cases in ewes, mares and bitches, where the 
wool or hair fall out at the end of pregnancy or during the lac- 


Fig. 143. Alopecia symptomatica. | 


tation period (Hering, Spinola), also cases in horses after se- 
vere sweating and in individual horses as well as in large studs 
where during several succeeding winters or summers frequent 
cases of alopecia have occurred (Werner, Fomin, André). Ex- 
ceptionally continual cold may, in horses, cause falling out of the 
hair (Hering, Kohlhepp). Wellach observed sudden baldness in 
young geese. In cage birds falling out of the feathers is often 
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connected with the presence of blood-sucking parasites (Der- 
_manyssus) in the neighborhood of the animals. 


Symptoms. Symptomatic alopecia usually affects the 
whole body, at most the mane, tail and lower parts of the 
limbs escaping. At first one only has the impression of a more 
active shedding of the coat, but later the hair coat is very much 
thinner, and eventually irregular spots become quite hairless; 
as these rapidly increase in size, the whole of the surface of 
the body becomes denuded and hairless (Fig. 143). In a por- 
tion of cases the falling out of the hair is preceded by edema. 
tous infiltration under the chest, under the belly and at the ex- 
tremities, or by difficulties of digestion which may, however, ac- 
company the process at a later stage. After a few weeks the 
points of fine little hair emerge from the denuded dark colored 
skin, causing the skin to feel downy, until finally the hair re- 
turns completely. 

The general nutritional disturbances may in such eases 
become evident by the occurrence of transverse grooves on the 
matrix of horns, hoofs, claws and toes. 


Alopecia areata appears in the form of small, scattered 
round spots on which the hair falls out, and which gradually 
increase in size, but for some time preserve a symmetrical 
round form, until finally large, irregular bald spots arise by 
coalescence of neighboring spots. The loss of hair may be ex- 
tensive, but a general alopecia as in the before-mentioned cases, 
does not occur; on the other hand, the complaint is remarkably 
obstinate, and occasionally will not heal. The skin appears in- 
tact, and as a rule darker in color; at the edges of the spots ie 
hair may easily be pulled out. 


R6ll & Siedamgrotzky found atrophic skin in their cases in the cells of the 
Malpighian layer, and very numerous pigmented bodies in the cells of the hair bulbs 
and sebaceous glands, while Schindelka found atrophy of the hair bulbs and of the 
fatty tissue and a diminution of pigment; microorganisms could not be found by 
him. 


Diagnosis. Independent or congenital as well as secon- 
dary alopecia are distinguished by the healthy state of the skin, 
and by the great extent of the bald spots caused by tissue 
changes in the skin. 

The round spots in alopecia areata appear very similar to 
those seen in herpes tonsurans, but in this latter one can often 
feel or see hair stumps, the surface of the skin is covered with 
fine scales and thread like fungi, and spores may be found in 
the hairs—Not infrequently acariasis runs for some time a 
course similar to alopecia areata, but it may be differentiated by 
finding acarus mites under the microscope, and by the fact 
that serous fluid comes from the hair buips when a fold of the 
skin is pressed, although in many cases several examinations 
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are necessary to establish the diagnosis. Alopecia due to 
acariasis occurs much more frequently in dogs than true alope- 
cia, with which it has undoubtedly often been confounded. 


Treatment. Since symptomatic general falling out of the 
hair heals as a rule of itself after a few weeks, the metabolism 
will most properly be stimulated by better nourishment, good 
eare of the skin, by washing with soap, soap and alcohol rubs 
(pure rectified spirits, spirits of camphor). A similar procedure 
may be adopted in alopecia areata, but owing to the possibility 
of an infection, disinfectants (2% corrosive sublimate, 10% 
balsam of Peru, 5% pyrogallic acid) may be employed in ad- 
dition to the removal of the loosened hair; as a matter of fact 
even this treatment will prove successful only after a lon: 
time and sometimes not at all. Uebele claims to have obtained 
excellent results in making the hair grow by energetic dail 
applications by friction of nafalan. 

Literature. Cieslik, B. t. W., 1906, 233.—Katzke, Z. f. Vk., 1898, 289.—Kett- 
ner, ibid., 1905, 122.—Koller, Rep., 1842, 306.—Krait, Rev. vét., 1905, 634.—Kriiger, 
Z. f. Vk., 1893, 252.—Moussu, Rec., 1898, 81.—Réder, 8. B., 1903, 296.—Ruegg, 


Schw. A., 1890, XXX, 124——Trendelenburg, Neurol. Cbl., 1906, 386.—Hohlwein, 
Z. f. Vk., 1911, 423. 


Trichorrhexis Nodosa. This affection which is not uncommon in 
the beard and hair of the head in man occurs also in horses, where it 
is seen generally as an enzootic. Exceptionally it may occur in swine, 
and Schindelka succeeded in observing the characteristic changes in 
the bristles of a shaving brush. On the tail and mane of horses, and oe- 
easionally also at one or several places on the hairs of the body, ball 
or spindle-shaped swellings occur in the hair which give it the appear- 
ance of being infested with white nits. Even on slight pulling the hair 
breaks at these places, and when the break is examined with the naked 
eye or better under a low power, a brush-like unravelling may be 
noticed. If many hairs close to one another are affected, and if the 
free ends are broken off during grooming, the hair becomes rough and 
it looks as if it had been singed; even at a distance the lustre of the af- 
fected spots is seen to be dulled; the tail may come to look lke a rat tail. 
Contrary to what has been noticed hitherto, Bronee found in an en- 
zootic, circumscribed swellings in the sheath of the hairs of the tail 
only, while on the rest of the body, chiefly in the mane and forelock, 
the tips of the hairs were split in the manner of a brush. The skin 
appeared rough, but itching was absent. The development always 
proceeds slowly and may require a year. 

The cause of the disease is unknown at present. Medical men 
ascribe it to a disturbance of nutrition of the hair roots, or to intense 
rubbing of the skin, while Hodara asserts a parasitic cause, having found 
various shaped bacteria in the hair. The fact that many horses are 
affected, and the spread of the disease in a stud seem to indicate 
the infectious nature of the disease. 


Steinhardt observed the spread of the infection from a few horses in a bat- 
tery to almost all the horses of the regiment in 1 to 4 weeks; a similar observation 
was also made by Schindler & Moser. In Schindelka’s and Tennert’s cases, men 
were infected. According to Schindelka the disease may be transmitted to cattle 
by inoculation. Jakob and Gross, however, did not succeed in proving the presence 
of micrococci in the hair. 
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The disease obstinately resists the different methods of treatment, 
but it disappears spontaneously after 3 or 4 months and then loses 
at the same time its infectious character; relapses, however, occur 
pretty frequently (Steinhardt). 

For treatment it seems most suitable to clip the hair and to cleanse 
the skin thoroughly with disinfecting fluids. Trofimow found a mix- 
ture of oil of turpentine with tincture of cantharides most effective, 
Kalkoff a 5% watery solution of pyrogallol. Schindelka arrested the 
disease by clipping and washing the skin thoroughly, and then by long 
continued lotions of 1-2% sublimate solution, followed by sublimate 
compresses appled for one day. Bronee also succeeded with this 
method, but after drying the hair he rubbed in ereolin and linseed oil. 
Kutzner & Reichert recommend washing the skin with 2-3% luke- 
warm soda solution, and after it is dry, painting it with a 1% 
solution of pyoktaninum coeruleum. The last mentioned method was 
found effective by Schindler & Moser if a 3% solution was applied 
vigorously. 

By way of prophylaxis the stables and curry combs, as well as the 
brushes should be disinfected. 

Literature. Bronec, T. Z., 1908, 45.—Kalkoff, Z. f. Vk., 1892, 43; 1899, 263. 
—Kutzner & Reichert, ibid., 1898, 223—Romer, D. t. W., 1899, 216.—Schindelka, 
Hautkrkh., 1908, 532.—Schindler & Moser, O. M., 1906, 193.—Tennert, Z. f. Vk., 
ne ene & Gaiger, Trop. Vet., 1909, IV, 307.—Poenaru & Udriski, Arh. 


4, Dandruff. Seborrhoea. 


The excessive formation of sebum arises, according to 
Schindelka, from a superficial inflammation of the skin with 
hypersecretion of the sebaceous glands, on which account fluid 
or oily secretions are excreted in considerable amount (sebor- 
rhoea oleosa) or scales form on the skin consisting of fat and 
the horny layer cells (seborrhoea sicca gs. pityroides). The 
trouble may affect circumscribed places or develop all over the 
body (seborrhoea universalis). 


Occurrence. These skin anomalies are chiefly observed in 
sheep, horses, asses, dogs, and at times also in cattle. 


Etiology. The exact cause of the disease is not yet known. 
Only so much is known that anemic animals, or those suffering 
from internal diseases, are affected more frequently than healthy 
ones, and that not infrequently certain skin diseases (eczema, 
scab, acariasis, sclerodermia), severe infections, as well as 
digestive diseases form the basis for an attack of seborrhea. 
Very frequently no assignable cause can be discovered. 


Symptoms. In horses the disease chiefly occurs on the 
neck, rump and face, but exceptionally the whole surface of the 
body may be attacked (Perrin). It occurs as seborrhoea sicca, 
and is also called exfoliating herpes or rash. In cleaning the 
animal mealy or bran-like scales are removed together with 
much hair. The coat appears dry, dull and as if filled with dust 
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(pityriasis seborrhoica), but in addition bald spots form (alope- 
cia seborrhoica s. furfuracee s. pityroides) which always in- 
crease very slowly. In other cases white, and later dirty gray, 
fatty, thick crusts form with a rancid smell, which in case of 
an extensive involvement emanates from the patients them- 
selves (Roder). The skin appears either normal, reddened or 
sometimes eczematous. 


In dogs seborrhoea sicca occurs mostly behind the ears, at 
the neck, on the shoulders and tail, whence it may spread to ad- 
joining parts of the body. Aside from mealy or bran-like 
scales, a greasy mass surrounds the origin of the hair shafts, 
which now and again mats several hairs into a tuft. Slight 
itching may at times be present, and eventually the hair will 
fall out. 

Seborrhoea oleosa develops, as a rule, on parts of the body 
that are thickly covered with hair, but at times also in groin, in- 
side the thighs or inside of the ears (Schindelka). The skin feels 
greasy or an oily substance may be scraped from it. The fatty 
substance, which is secreted copiously, dries to yellowish gray 
crusts under which the skin appears otherwise unchanged. 

In sheep the neck, back, shoulders and sides of the breast 
are attacked mostly by seborrhoea sicea (socalled false scab), 
which form into small or large whitish yellow and later brown- 
ish yellow greasy scales or lamelle (socalled tallow scab). Fall- 
ing out of the wool-occurs later. Itching does not occur, but the 
animals tear out the wool at the affected spot (Haubner). 

Seborrhoea oleosa occurring on parts not covered with wool 
exhibits similar symptoms to those seen in the dog. 


Course. The disease runs a rather slow course and unless 
treated does not improve except with some moderation in sum- 
mer. Suitable treatment causes it to decline after the lapse of 
several months. In horses it sometimes leads to exhaustion of 
the patients. 


Diagnosis. Seborrhea may be distinguished from eczema, 
scab or acariasis, because in these affeetions the skin itself is 
more or less changed, and scab is associated with evident itch- 
ing. Scab and acariasis occur moreover often at first on dis- 
tinct parts of the body, and on microscopic examination the 
mites are to be found there. 


Treatment. Good nourishment, care of the skia, and if 
necessary, clipping of the hair, and the removal of any under- 
lying disease, if such be discovered, usually lead to recovery. 
In dry seborrhea applications of vaseline or lanoline are indi- 
cated as well as washing with alkaline solutions or, in case of 
considerable itching, dressing with glycerinated salicylic acid 
(1 part of salicylic acid, 3 parts of glycerine, 60 parts of alcohol 
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| F'rederiks]). In other cases the disease is influenced favorably 
by the employment of a 5 to 10% resorcin or salicylic ointment. 
In obstinate cases the treatment must be continued for a month 
or over. | 
Literature. Dorst, Z. f. Vk., 1906, 437.—Moussu, Rec., 1898, 81.—Rossi, D. 


t. mee ee 104 (Review).—Roder, 8. B., 1903, 293.—Schindelka, Hautkrkh., 1908, 
70 (Lit.). 


5. Erythema. 


By erythema is understood a reddening of the skin through 
a copious filling of the blood capillaries of the superficial layers 
of the corium and especially of the papillary bodies, but without 
any important change of the tissue structure (Hrythema con- 
gestivum) or at most with a slight serous infiltration of the skin 
(K. exudativum). The redness of the skin is thus, as a matter 
of fact, the first stage of an inflammation of the skin. 


Etiology. Primary erythema (EH. idiopathicum) develops 
under the influence of external irritants. The causes may be 
trauma, for instance, pressure, friction, blow, bite, ete. (Ery- 
thema traumaticum) ; thermic influences, such as scalding, burn- 
ing, freezing, heat of the sun (KE. caloricum and KE. solare) ; al- 
so chemical agents, namely, sharp, irritating substances like 
vesicants (mustard, cantharides), volatile oils, mineral acids 
and lyes in not too strong concentration, further the irritating 
excretions of beetles and wasps (K. toxicum, s. EH. venenis ab 
acribus). In new-born dogs and cats, Schindelka has noticed 
erythema lasting for several days (EH. neonatorum). 


Secondary erythema (EK. symptomaticum) is seen chiefly 
in the course of general infectious diseases, as in swine ery- 
sipelas, swine plague and hog cholera, in distemper of the dog, 
in smallpox, in foot-and-mouth disease. ‘In those cases in which 
erythema occurs after feeding on certain fodder, especially 
clover, buckwheat, distillers’ grains, lucerne, a pathogenic 
effect on the cutaneous blood vessels is produced by a poison 
absorbed from the digestive tract. 


Symptoms. Erythema is characterized by an increased 
redness of the skin, and for this reason the disease is recog- 
nized only in animals with unpigmented skin, namely, in sheep 
and swine, and also on uncolored, white-spotted parts of the 
skin of dark-haired or gray animals. The redness frequently is 
seen only in spots as large or somewhat larger than a lentil (ma- 
cule, roseole) or in the form of larger congested spots which feel 
hot and at the same time are pink; in both cases the redness dis- 
appears under pressure from the finger but returns again soon. 
Tf serous infiltration exists, the affected part of the skin appears 
slightly swollen and eventually may show a yellowish color. In 
many eases the development of erythema is accompanied by 
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itching, and then the affected parts of the skin are also slightly 
painful. 

In most eases erythema lasts only a few hours or at most 
a few days, and then disappears without leaving a trace. If 
in exceptional cases it continues a longer time, the skin may 
desquamate as it becomes paler. If, however, the erythema 
occurs as the first symptom of an eruption or of a skin inflam- 
mation, then the respective symptoms (nodules, vesicles, ete.) 
usually develop as early as the second day. 


Treatment. Interference is necessary in erythema only 
exceptionally, especially when it is accompanied by violent itch- 
ing and pain. In this case compresses of cold water, lead 
lotion or Goulard’s extract, or applications of alcohol seem 
most suitable; neutral dusting powder or simple drying oint- 
ments (lead or zine oxide ointment) may also be employed. In 
erythema due to exposure to the sun, the animals should be 
placed in a shady place; cold water may be poured over the 
head if the skin of the head is affected and if symptoms of 
excitement are present (Murin, Journ. f. allgem. Vet.-Med. 
L909 305), 


6. Nettlerash. Urticaria. 


(Quaddelausschlag, Nesselsucht [German] ; Echauboulure 
[French ].) 


Nettlerash is characterized by roundish shallow elevations 
on the skin which, in consequence of serous infiltration (of in- 
flammatory origin) of the papillary bodies and of the Malpi- 
ghian layer, develop very quickly and mostly disappear com- 
pletely after a short time. 


Etiology. As a primary disease (Urticaria idiopathica) 
nettlerash develops in a portion of the cases from the effects of 
irritating chemical substances. “Among these must be men- 
tioned first of all the irritating juice of the stinging nettle (Urti- 
caria urens and U. dioica) which may come in contact, especial- 
ly with the bodies of horses and dogs while moving, rolling, or 
lying on fields overgrown with stinging nettles (Rohr, Nicolas, 
Brisavoine, Holterbach). A similar effect is produced by the 
secretion of flies, ants, some caterpillars (processionary moth; 
enethocampa processionalis), the Kolumbaes fly, further by 
drugs, such as oil of turpentine, carbolic acid, ete. In many 
animals rubbing or scratching causes a similar eruption. Fi- 
nally violent cold or cool wind exerting its effect on a heated or 
sweating skin can cause urticaria, hence its frequent occurrence 
in spring and autumn. 

Nettlerash is also due to certain chemical substances when 
it follows the ingestion of food stuffs (Urticaria ex ingestis). 


Etiology. Symptoms. 913 


Thus one observes it in connection with feeding on green rye, 
potato leaves, leguminose, and in dogs at times after eating 
chocolate or certain kitchen waste. A quick change of food can 
also give rise to the trouble. Some individuals show a remark- 
able hypersusceptibility (idiosynerasy) in this respect, and as 
a result they become ill regularly after partaking of certain 
food stuffs, although these substances are harmless for most 
animals. In all these cases the absorption of heterogenous 
proteid substances appears to play the principal part, especially 
if this material has caused an hypersusceptibility of the system 
by its repeated absorption (see serum disease). 


Secondarily nettlerash develops rather frequently in con- 
nection with acute gastro-intestinal catarrh and constipation 
(Urticaria symptomatica), especially in horses, more rarely in 
dogs. Schindelka also saw nettlerash in one bitch at the time of 
heat, and in another following upon a vaginal catarrh, while 
Houllier & Delannoy saw such cases follow the stoppage of the 
milk secretion, especially in market cows. Finally nettlerash 
may appear some hours after squeezing out the warbles in 
cattle affected with larve of the gadfly (Strose). All these cases 
probably represent phenomena of hypersusceptibility to the 
absorption of heterogenous proteid matter, which gains access 
to the blood from the intestine in digestive disorders, or from 
other organs. Probably the homogenous proteid which has ex- 
uded into hollow organs acts like heterogenous proteid after 
undergoing certain changes. 

Toxins of specific microorganisms are evidently of im- 
portance if the affection arises in the course of infectious dis- 
eases: for instance, in dourine (see Vol. I), in swine erysipelas, 
the mild form of which runs a course similar to nettlerash 
(Backsteinblattern) (see Vol. I), in purpura in which the edem- 
atous swellings sometimes develop from nettlerash; further, in 
influenza and in strangles where nettlerash is noticed rather 
frequently, especially in the convalescent stage; finally, it occurs 
in many animals after injections of mallein or tuberculin. 

Both the primary as well as the secondary urticaria occur 
most frequently in horses, although cattle and swine may also 
be affected and more rarely dogs. 


Symptoms. Nettlerash is sometimes preceded by indiges- 
tion, debility and a fever temperature (nettle fever, urticaria 
febrilis, febris urticata). Eggeling observed fever in cows up 
to 40.9° C, while feverish symptoms were observed by Perkuhn 
and Karpe in horses at the onset of the disease. The eruption 
occurs, however, mostly without these prodromal symptoms. 
Prominent swellings from pea to almond in size, hard, flat or 
half round, appear here and there on the skin, over which the 
hair appears somewhat ruffled. The swellings on the skin pre- 
serve these characteristics until they disappear, or they 
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broaden on the surface and sink in at the center becoming 
ring shaped (U. annularis); by contact with one another sev- 
eral of these rings may form wave-like figures (U. gyrata s. 
figurata; seen especially well in horses suffering from dourine). 
On the skin of swine the swellings are at first of a reddish 
color, later they increase in size and fade in the middle (U. 
porcellanea), the progressing edge forming a red seam. If 
the affection is caused by the direct action of acrid substances, 
there exists in most cases a more or less intense itching, which 
otherwise is absent as a rule. | 

The development of the eruption may take place so quickly 
that within 5 to 30 minutes almost the whole surface of the 
body may be covered with elevations (Mecke, Jost). They last 
generally a very short time, a few hours or 1 to 2 days (in 
swine 4 to 6 days) and disappear without leaving a trace, after 
the swellings have become flattened (U. ephemera) ; occasion- 
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ally so much serum collects between the corium and the Mal- 
pighian layer that vesicles form (U. vesiculosa et bullosa, Pom- 
phosis) which later on burst and heal with scab formation. 
It is also exceptional (e. g., in purpura) that urticaria attacks 
the mucous membranes of the eyes, nose, vagina or rectum; the 
elevations in the nose may temporarily hinder respiration. Now 
and then edematous swellings also arise at the same time. In 
general the disease is quite benign and assumes greater impor- 
on only if it often recurs in an animal (U. chronica, Urti- 
catio). 
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In cows nettlerash develops oceasionally owing to food of bad 
quality or after a sudden change of food. It is then usually very ex- 
tensive, affecting the body, lips, wings of the nostrils and eyelids as 
well as the neighboring mucous membranes of the natural openings of 
the body and the larynx. In the neighborhood of the perineum knotty 
doughy swellings arise, which may hinder defecation more or less. 
While these swellings develop, the animals may be restless and constantly 
shift their weight from one foot to another. In consequence of the 
laryngeal involvement the animals may die of suffocation, while otherwise 
the attack rarely lasts more than 5 or 6 hours (Lucet, Tapken, Albrecht, 
Schleg, Wyssmann). Concerning the symptomatology of the mild form 
of erysipelas in swine see Vol. I. 


In urticaria caused by stinging nettles one notices severe itching, and as a 
result restlessness or licking and rubbing of the affected parts of the body. In 
dogs severe rhinitis, stomatitis and pharyngitis may develop. Several dogs died 
from these affections. Holterbach believes that the cause of the fatal termination 
is found in the absorption of toxic substances, similar to snake venom, from the 
nettle hairs, and not in local inflammatory processes as is assumed by Rohr. Bor- 
chart believes that the poison of stinging nettles contains a colloidal organic sub- 
stance, and also potassium salts which exert a decided irritating action. 

No publications are known concerning the phenomenon of dermographism in 
urticaria, which is not rare in man. Pécus observed it independently of urticaria, 
over the whole body of a horse with anesthesia of the territory of the trigeminus. 
Two or three minutes after passing a blunt object over the skin (pencil, finger nail), 
the hairs on the places raised up, and the skin was swelled; any figures could be 
drawn in this manner, and disappeared only after 3 to 4 or even 6 hours. The 
condition persisted for two years without change, and then disappeared for a time 
of several months. 


. aay * Fig. 146. The same dog as in Fig. 
Fig. 145. Nettlerash in the dog, : ; : 
with diffuse swelling of the skin of pads Mapped antes ES ee 

the head. urticaria. 


Treatment. Acute urticaria usually heals spontaneously 
within a short time and calls for no special therapeutic meas- 
ures; still, fomentations with cold water or friction with vinegar 
or alcohol have a good effect. For the treatment of stinging 
nettle poisoning Holteybach recommends stimulating drugs 
(camphor) with permanganate of potash. If recurring attacks 
are the result of acrid substances, parasites etc., these must be 
removed, while the presence of intestinal catarrh must be treat- 
ed with aperients (neutral salts, castor oil) and disinfecting 
applications. 
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Serum Disease. This phenomenon which sometimes occurs as a 
result of serum treatment has been known in human medicine since 
the introduction of the treatment with the diphtheria and the scarlet 
fever serums, and has recently been noticed also in animals, for example 
after the employment of anthrax immune serum in cattle and horses 
(Kovarzik, Zinner, Alexandrescu), of Gans’s polyvalent pneumonia 
serum in two cows (Kovarzik), of Willerding’s influenza serum in 30% 
of the inoculated horses (Bartels), and of septicidin in swine (Listo, 
Garaguso), and of erysipelas serum (Koudelka). 

In its nature serum disease is essentially a hypersensibility (ana- 
phylaxis) on the part of the animal organism, for heterogenous or so- 
called alien protein substances which are introduced parenterally, that 
is to say, through other avenues than the digestive tract; this hyper- 
sensitiveness is active more particularly against alien blood sera. It 
may be due to the fact that the organism is peculiarly intolerant to 
certain products of the normal disintegration of protein substances 
(serum idiosynerasis), either because of a congenital tendency or be- 
cause of one which has developed under the influence of the infectious 
substances; it may also result from the fact that the organism possesses 
abnormally large amounts of antibodies which are not adjusted to cer- 
tain proteins and are capable of causing the rapid disintegration of 
protein substances (natural or constitutional anaphylaxis). Again, 
specific antibodies may form, against a definite kind of protein, in re- 
sponse to the introduction of a heterogenous protein (true anaphylaxis), 
either in certain physiological or pathological conditions associated with 
the absorption of specific proteins or of those which lose the specific 
character through pathological processes, or through the parenteral in- 
troduction of heterogenous proteins, for instance of blood serum derived 
from other species of animals. 

Great variations are manifest both in serum idiosynerasy and in 
natural anaphylaxis with respect to the origin and quantity of the alien 
protein. Some hypersensitive animals are made ill only by large quan- 
tities of an alien protein, others develop severe symptoms of disease even 
in response to very small amounts of protein derived from the same 
species of animal; these symptoms appear in all cases of idiosyncrasy 
and of natural hypersensitiveness immediately or shortly after the ab- 
sorption of the particular proteins. The cases of serum disease, which 
have been observed in animals, mostly belong to this form of hyper- 
sensitiveness. 

In true anaphylaxis a single introduc*ion into the circulation of 
proteins which are not disintegrated is foilowed, in the course of a 
certain stage of incubation, by the formation of specific antibodies for 
the particular protein, which unite with the same protein that may 
accidentally still be present in the circulation since its first introduction 
or on account of repeated invasion; this combination of protein probably 
undergoes cleavage through the complement, in the course of which 


Symptoms. 917 


poisonous cleavage products (anaphylatoxin) are formed promptly. 
After a single introduction of suitable quantities of a foreign protein 
the symptoms of poisoning by true anaphylaxis occur in some animals 
after 8 to 14 days (normal serum disease), after specific antibodies have 
been formed in sufficient amount and have united with the foreign pro- 
tein circulating in the blood, when they undergo cleavage through the 
complement. If the introduction of the same protein is repeated after a 
certain period of incubation, the symptoms of poisoning may appear 
immediately (immediate serum disease) because antibodies are already 
present in the blood when the new amount of the protein is injected. 
If the further introduction of this protein occurs later, at a time when 
the antibodies have disappeared from the blood, the body, sensitized by 
the first absorption, responds with a more rapid formation of antibodies 
and the symptoms of poisoning may become manifest after 1 to 6 days 
(accelerated serum disease). 


The quantity of protein which suffices for the production of true and of 
accelerated serum disease, is very small, but on its repeated introduction it must 
be 100 to 1,000 times greater than on the first occasion when 0.000001 gm. of 
alien blood serum suffices for guinea pigs. The period of incubation, after the re- 
peated introduction of protein, is 12 to 14 days in man, in small laboratory animals 
it is 10 to 12 days; according to Alphen it seems to be much more prolonged in 
horses, cattle and hogs, the shortest period of incubation observed in practice having 
been 3% months in grown cattle, 2144 months in calves, and the injection of serum 
repeated after two weeks having been found to be harmless. 

True anaphylaxis is strictly specific for the substance introduced on the first 
occasion and may be transmitted passively to other animals, or by pregnant animals 
to the fetus (passive anaphylaxis); the serum of an actively anaphylactic animal 
may itself possess a poisonous action (primary serum anaphylaxis). 

It may here be mentioned by the way, that it has been possible to render 
experimental animals anaphylactic (Rosenau, Anderson) by feeding blood serum 
or meat from healthy horses. This fact opens the way for an explanation of those 
eases of urticaria which occur occasionally after the ingestion of certain food 
stuffs. 


Symptoms. The symptoms occur in domestic animals usually as 
soon as 5 to 30 minutes to 3 hours after a first serum injection; only 
Kovarzik saw the occurrence of serum disease delayed until after the 
second injection which was administered seven days after the first. 
In horses there may be only a nettlerash with severe pruritus, which 
may involve the entire body (Bartels), or edematous swellings form, 
either alone or in association with the urticaria, affecting especially the 
head and the point of injection (Zinner). In cattle the most striking 
phenomena consist in a generalized urticaria associated with severe 
pruritus, and in edematous swellings which are sometimes severe and 
affect principally the head and the perineum. In addition one may 
observe great restlessness, pain at the point of injection, salivation, 
trembling, generalized muscular weakness, dyspnea, bloating and oc- 
casionally a febrile rise in temperature. Not infrequently laryngeal 
edema may develop and may cause asphyxia. Some animals cough 
from the commencement and may continue to do so for weeks (Kovar- 
zik). In hogs, Listo and Garaguso observed high fever, inappetence 
and very decided muscular weakness. Koudelka saw cases of sudden 
death during the first hour, or after 14 to 24 hours, preceded by difficult 
and increased respiration, trembling, salivation, weakness and paralysis 
of the hindquarters, want of appetite, cyanosis of the snout and of the 
mucous membranes, but no exantheme. 


Alexandreseu & Ciuea observed the following forms of serum disease in cattle: 
A violent form with severe dyspnea, cyanosis, edema of the udders and perineal 
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region, general muscular spasms, falling, pulmonary edema, salivation, death in 5 to 
6 minutes; very severe form with dyspnea, pulmonary edema, salivation and lacryma- 
tion, transitory stupor, cessation of milk-secretion lasting for a week; severe form 
with severe itching on the muzzle, in the larynx and in the lumbar region, pushing 
forward, urticaria; light form with cessation of rumination, edema of the anal 
and perineal region, cyanosis of udder, urticaria. 


The symptoms are often very severe, but usually disappear in domes- 
tie animals in a few hours or in the course of a day without leaving a 
trace; a fatal termination is observed only rarely, usually from asphyxi- 
ation. In anaphylaxis produced in small laboratory animals by re- 
injection, conditions are quite different, the serum disease very often. 
ending fatally. In infected herds the disease may be of importance 
in so far as it reduces the resistance of the organism to the infection, 
and therefore may give occasion for the activation of a latent infectious 
disease. 


Treatment. The treatment is similar to that employed in urti- 
caria. The animals must be watched so that, in case of severe laryngeal 
edema, tracheotomy may be done in good time. 

Prophylactically the attempt should be made not to use alien serum 
repeatedly, but to employ the sera of different species for each new in- 
jection. The appearance of anaphylactic symptoms may be prevented, 
even if the same immune serum is used, by the preliminary injection of 
small amounts of the same serum (Besredka). This method has been 
employed successfully in practice by Alexandrescu & Ciuga; 20 heads 
of cattle received, before the annual application of Sobernheim’s treat- 
ment against anthrax, 1 ce. each of the immune serum and five hours 
later the customary quantity of the serum (5 ce.) without showing any 
disturbances; of the 90 control animals, 20 became ill with anaphylactic 
manifestations. Belfanti obtained similar results after the injection of 
4 ec. of anthrax immune serum, 24 hours before the full amount was 
administered. If immune sera are to be administered for prolonged 
treatment, it is advisable to inject daily doses without longer intervals. 
The intravenous injection of a 1% solution of calcium chloride in 
physiological salt solution may relieve anaphylaxis (Friedberger) ; sera 
which have been heated to 56° C. have been found less dangerous. 


Literature. Bartels, D. t. W., 1910,.485.—Detre, A. L., 1910, 85.—Kovarzik, 
ibid., 1909, 147, 563.—P. Th. Miiller, Vorles, itiber Immun. und Infektion, Jena, 
1909.—Wolff-Hisner, Klin. Immunititslehre und Serodiagnostik, Jena, 1910.—Zin- 
ner, A. L., 1909, 636.—Alexandrescu & Ciuca, J. vét., 1911, 278.—Alphen, Chl. f. 
Bakt., 1911, LVII, Orig., 242.—Belfanti, Clin. vét., 1911, 908—Friedberger, D. 
m. W., 1911, 481.—Koudelka, O. W. f. Tk., 1911, 103.—Pecherot, J. vét., 1911, 278.— 
Zinner, A. L., 1909, 636. 


7. HEezema. 

Eezema is an acute or, mostly, chronic inflammation of 
the papillary bodies and of the superficial layer of the 
corium of the skin associated with hyperemia, profuse exuda- 
tion and itching. In the course of the inflammation, nodules, 
vesicles and pustules develop diffusely in the inflamed and 
swollen skin, leading to quick scaly excoriation of the integu- 
ment and causing it to be moist and covered with crusts. 
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_ Etiology. The most frequent causes of eczema are found 
in external agencies acting on the skin. If the skin is neg- 
lected the dirt lodged between the hairs is balled, together with 
desquamated particles of epidermis upon the skin and begins 
to decay under the influence of dampness, the process being 
aided later on by the maceration of the corium. The quite juicy 
young epidermal cells of the Malpighian layer in this way come 
in direct contact with the decomposing scab, and are exposed to 
the influence of the schizomycetes present there, and also to the 
injurious action of the products of decomposition. Eczema 
consequently occurs mostly in those parts of the body that are 
most subject to soiling, or which the animal is not able to clean 
thoroughly. Accordingly those parts of the body are affected 
principally which are covered with long hair, such as the tail 
and mane in horses where the dirt collects in large quantities at 
the roots of the hair, and on the back which is a favorite locali- 
zation of the trouble in long-haired dogs. 

Dampness also plays an important part, insofar as by 
softening its horny layer, it deprives the skin of its natural pro- 
tection, and at the same time it promotes a firmer sticking of 
particles of dirt and the proliferation of fungi on the skin, and 
also a closer contact of the superficial with the deeper layers. 
For this reason the disease occurs in sheep after continuous 
rainy weather, affecting the back and croup, especially if the 
fleece is very close. In dogs eczema occasionally results from 
over-frequent washing, especially with green soap, which be- 
sides a loosening effect also exerts an irritating action on the 
skin. On the fetlocks of horses and cattle, pasturing on dew- 
covered meadows may give rise to eczema. Eczema (Sudamina) 
also develops in long continued diarrhea in the neighborhood 
of the anus, in dribbling of urine in the neighborhood of the 
urethral opening, further, on parts of the skin that sweat pro- 
fusely, especially between the folds of thin skin; but in this 
ease the excretions or secretions with their irritating constitu- 
ents and products of decomposition are important factors. The 
continued effect of dampness and dirt must be held responsible 
for the eczema occurring on the fetlocks of horses and cattle, 
but seldom on those of sheep (‘‘Mauke’’). 

Mechanical influences, such as insect stings, rubbing, pres- 
sure, bites, may easily cause eczema if frequently repeated or 
if the skin sweats and is dirty. In the presence of animal para- 
sites (flies, lice, ticks) not only the stings but also the factors 
already mentioned, and the prevailing uncleanliness are to be 
considered as immediate causes, the same being true in the 
case of eczema accompanying scab and in eczema at the root 
of the tail in the presence of oxyuris eggs. In working animals, 
especially in horses, the disease occurs especially at those parts 
of the body which are subject to the pressure and the chafing 
of the harness or saddle, and here again constant intense sweat- 
ing plays a part. The simultaneous effect of chafing and sweat- 
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ing may finally be seen in eczema occurring on parts of the skin 
that come in contact and rub on each other between the thighs, 
at the root of the tail, and in eczema occurring at times around 
the anus (E. intertrigo). The mechanical influences are further 
of importance in that they create a loss of substance in the epi- 
dermal layer of the skin, and render possible the penetration 
of microorganisms into the tissue of the cutis. 

The influence of great heat may cause an eczema on the un- 
pigmented portions of the skin (KE. caloricum), and the same can 
develop on spots that are exposed for a long period to the hot 
rays of the sun (EH. solare), especially if the skin has previously 
been damp. In these cases the ultraviolet rays of the sunlight 
eause the inflammation. | 

Different chemical substances that cause loosening of the 
epidermal layer or irritate the skin may cause eczema, even if 
only used once. This may occur, especially after the applica- 
tion of gray mercury ointment (Eczema mercuriale), mustard 
oil, cantharides, croton oil, tartar emetic, iodine, balsams, pe- 
troleum, carbolic acid, tar, ete.; the affection also arises after 
the prolonged internal use of these drugs, and this is especially 
so in the case of mercurial eczema. 


Of internal causes, diseases of the digestive organs are first 
to be considered (EK. symptomaticum). Catarrhal diseases of 
the stomach and intestine especially, exert such an influence, 
for abnormal products of fermentation which are absorbed, 
probably affect the blood vessels of the skin or reduce its power 
of resistance to external injuries (autointoxication). 


Weakening and exhausting diseases (fluke, verminous 
bronchitis, rickets, diabetes, ete.) cause a predisposition to 
eczematous affections. Other diseases of the skin, especially 
scab, also produce a decided predisposition to eczematous in- 
flammation, but especially to moist eczema in the dog. Very 
fine skinned as well as old and fat animals, especially dogs, 
show a marked tendency to this-disease, and individual and 
racial differences are evidently of importance in this respect 
(among dogs the pug dog, the poodle, the bull dog and the 
Leonberger [this is a breed of dog originally bred by Herr 
Burger of Leonberg, Wurttemberg. Trans.] are subject to the 
disease). 


Schindelka repeatedly saw an eczematous skin disease, and finally nephritis, 
developing in consequence of constipation in the dog. He considers it probable that 
the toxins absorbed from the intestine irritate the skin on the one hand and the 
kidneys on the other. 


The mode of origin and the course of eczema render it very probable that 
microorganisms, especially schizomycetes, are of importance. Hardly any experi- 
ments have been made in animals in this direction, and up to now those under- 
taken in humans have produced no conclusive result. Unna, who like Niemeyer, 
considers eczema to be a catarrh of the skin, found a species of cocci in the vesicles, 
scales and sections of skin, and also observed the development of eczematous patches 
after experimental inoculations with these cocci. Ravolgi found staphylococcus 
pyogenes albus, Bernheim the same coccus, and likewise the staph. citreus as well 
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as the diplococcus albicans tardus; Scholtz found the st. citreus, Veiel found pyogenic 
staphylococci. According to the last named author the bacteria pass through the 
spaces between the epidermal cells into the skin and into the lymph spaces, and 
in this way cause the inflammatory process. Probably different kinds of bacteria 
exert a similar effect on the skin or on the tissue of the cutis. In one case of tail 
eczema in the horse, Casper proved the streptococcus pyogenes to be the cause of 
the disease; Baer on the contrary in eczema rubrum of a dog, found a micrococcus 
as the causal factor. 


Pathogenesis. Hezema is essentially an inflammation of 
the superficial layers of the skin, in the course of which the blood 
vessels of the papillary bodies dilate and the non-pigmented 
portions of the skin become reddened, whereupon a serous in- 
filtration also forms (stadium erythematosum; s. Hezema 
erythematosum), the cellular infiltration being at this time quite 
inconsiderable or completely absent. In consequence of the 
serous and later the cellular infiltration, single groups of papille 
swell and are raised above the adjacent tissue in the form of 
small nodules (Kcezema papulosum). 

If the cellular infiltration becomes more intense, the lymph 
spaces between the cells of the Malpighian layer widen, and 
small vesicles are formed, up to lentil size, which are filled with 
a clear serous fluid, the outer (Unna) walls of which are formed 
by the horny layer, while the base is in the rete mucosum or the 
stratum germinativum (Kezema vesiculosum). It is generally 
supposed, however, that the vesicles may also form by liquefied 
prickle cells, but this is denied by Unna. White blood corpuscles 
rarely enter the interior of the vesicles in sufficient quantity to 
give to the contents a purulent nature (Eezema pustulosum). 

If the numerous contiguous vesicles burst by rubbing, are 
torn by scratching, or if the horny epidermal layer of the dis- 
eased skin becomes chafed, then the corium, scarcely covered by 
1 or 2 layers of epidermis cells, becomes exposed and oozing 
serum appears on its surface, in consequence of which its red, 
fine grained exterior becomes very moist (Kezema rubrum et 
madidans). (After isolated vesicles have burst spots form 
in size up to that of a lentil, which are moist but not red. They 
may be found in every stage of eczema but are not an integral 
part of weeping eczema.) 

In consequence of desiccation of the oozing serous fluid or 
of the pus, yellow or brown crusts form which soon are loosened 
or become thicker by coagulation of the fluid which continues to 
be secreted (Eczema crustosum). If as a result of more inten- 
sive inflammation many white corpuscles emigrate, a green 
layer of pus is formed under the scabs or on the bare skin 
(Hezema impetiginosum). With the cessation of the inflamma- 
tion the exudate lessens, a layer of epidermis cells consisting of 
several series forms under the protection of the dry scab, and 
in course of time the crusts fall off. 

The inflammatory process may be arrested in any of the 
above mentioned stages, but healing only occurs by the inter- 
mediation of one of the subsequent stages. But to whatever de- 
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gree the eczema may have developed, the skin remains hyperemic 
and sealy for some time before it heals completely (Hezema 
squamosum). If, however, vesicles or moist spots have formed, 
then the stage of desquamation will in every case be prefaced 
by the formation of crusts. 

In this form the disease may last for 3 to 6 weeks (E. 
acutum). After an inflammation continuing for more than 3 to 
6 weeks, the papille increase in size, the lymph spaces remain 
distended, the connective tissue proliferates and becomes harder, 
often the layer of prickle cells thickens, in other cases the horny 
layer is markedly so, the sweat and fat glands become atrophic, 
and the skin, which has in the meantime become rough, is only 
capable of incomplete improvement (EK. chronicum). 


Symptoms. The changes sketched above run their course 
on the skin, and may, therefore, easily be watched on the living 
animal. In contrast to other skin diseases, one notices many 
variations in the morbid changes in their development, and es- 
pecially a rapid development of papules and vesicles, as well as 
moist spots only covered by the deepest layer of cells, and 
formed by the papillae, which come plainly into view after the 
crusts are removed. The recognition of the disease is also 
made easy by the fact that in some cases the different stages of 
development of the changes may be seen at the same time on 
the affected animals, and in this way the progress of develop- 
ment may be established by comparison, even without any 
history. On the other hand the little pathological forma- 
tions easily escape because of the hair coat, and moreover severe 
inflammatory processes are caused by scratching, gnawing and 
rubbing, which are associated with hemorrhage and suppura- 
tion and affect not only the skin but also the subcutaneous con- 
nective tissue. This fact interferes with the clearness of the 
elinieal picture. 

Itching always accompanies this skin disease, and is the re- 
sult of irritation of the nerve endings situated in the papille, 
which are subject to serous and cellular infiltration. It is es- 
pecially intense in the acute cases as well as in extensive inflam- 
mation; it disturbs the animal considerably and is not depend- 
ent on the external temperature or on the time of day. 

In acute cases fever sometimes arises, and a feverish 
exacerbation coincides with a fresh appearance of vesicles. 

The great restlessness caused by the itching, the fever, as 
well as the lony continued loss of albumin from the moist sur- 
faces, considerably affect the condition of the animal in chronic 
cases, and in consequence this skin affection, which is benign 
of itself, may lead to considerable emaciation and even to com- 
plete exhaustion. 

In the various species of animals the clinical picture of 
eczema is essentially the same, but in particular points devia- 
tions may be noticed which are important, both as regards the 
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course and diagnosis of the affection, and which on this account 
will be mentioned separately, together with some etiological 
considerations. 


(a) Eczema of the Horse. 


In horses eczema chronicum (chronic squamous eczema, 
Kleien und Schuppenflechte, Hungerraéude [German]; eczéma 
sec [French]) occurs particularly from insufficient nourish- 
ment and faulty skin hygiene, and develops in tender skinned, 
active animals (Cadéac), among which it may even occur as an 
enzootic (Alix, Woehrling). Accompanied by more or less se- 
vere itching, little papules and vesicles form, especially on the 
orbital rims, on the neck, shoulders, thighs, at the root of the 
tail and even over a large part of the trunk; these are only tem- 
porary and are succeeded by fine scales and crusts which fall 
off with the matted hair, and in this way small hairless patches 
arise. By the occurrence of fresh eruptions this process is re- 
peated in the surrounding skin, and larger, irregular, hairless 
patches develop by coalescence of the small bald surfaces. 

As a result of long continued inflammation, the skin thick- 
ens at these places, becomes rough, then dry, and scales continu- 
ously (Eezema siccum) ; later on, however, it becomes moist and 
covered with thick crusts under which a layer of purulent secre- 
tion is often found, especially if the crusts are scratched off, 
owing to severe itching. The trouble usually improves during 
the winter but gets worse during the warm season, and can per- 
sist on the same animal with such variations even for several 
years, although occasionally it heals spontaneously. Darker 
hairs often grow on the places that have previously been bald. 

The exact cause of the complaint is unknown. In some of 
the cases on record the actual condition might have been scabies. 


In two cases mentioned by Mégnin, the affection occurred in strips which 
crossed the long axis of the body vertically, like marks on a zebra, and these were 
separated by healthy portions of skin. 

Todism of horses may sometimes make its appearance in the form of squamous 
and crusty eczema, and scales and scabs form on the sides of the neck, shoulders, 
head and hind limbs; the skin becomes thicker, especially over the posterior ex- 
tremities; the affection has otherwise a great resemblance to bromine eruption 
(Frohner). 


Eczema of the fold of the fetlock (socalled eczematous 
greasy heal, Schrunden- or Schmutzmauke; eaux aux jambes 
aigués et chroniques) occurs in most cases on the thin skin at 
the back of the fetlock, which is subjected to much external irri- 
tation under the influence of dampness (dung, liquid manure, 
watery feces) and of microorganisms. The direction of the hair 
of the fetlock running parallel to the ground, the bend of the 
fetlock and the regular folds in the skin predispose the part 
to rhagade and eczematous disease. FF rohner observed a case 
of eczema affecting all four extremities in a horse after influen- 
za, and presenting great similarity to malt and potato eczema. 
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Eiezema of the fetlock usually commences as an acute disease 
with the development of nodules and vesicles; later it usually 
passes into a chronic form, leading to considerable thickening 
and eracking of the skin, and to the formation of massive crusts. 
The pain and tension of the diseased parts of the skin have a 
prejudicial effect on the motions of the animal. 


Under the name of ‘‘ Mauke,’’ various pathological processes are grouped to- 
gether which differ both etiologically and in their course. Apart from eczema and 
from the disease caused by the dermatophagus mite, one includes erythemas, ex- 
anthemas, inflammations of the skin of the fetlock, which may correspond to ery- 
sipelatous, phlegmonous, or necrotic inflammations of the skin (Richter). Hezema 
itself, may, moreover, pass into these severe inflammations under the influence of 
mechanical factors. Richter asserts quite justly, therefore, that the unscientific 
collective name of ‘‘Mauke’’ should be dropped and the respective skin disease 
named according to its nature. — 


Eczema of the bend of the carpal and tarsal joints 
(Raspe) corresponds more to the previously described chronic 
eczema, and more frequently runs its course without complica- 
tions; after the acute stage it assumes a scaly character, and 
acute attacks may subsequently arise in the neighborhocd. 

Acute eczema of the extremities, of the lower part of the 
chest, of the lower belly, and of the inguinal region arises 
through the influence of soaking and cold in horses after long 
continued work on muddy roads in cold, wet weather. On the 
skin of these parts which are splashed with the mud of the 
street, and especially on the inside of the extremities, an in- 
flammation arises which bears the characteristics of acute 
eczema, and not infrequently edematous swellings may be no- 
ticed. As a result of the free exudation, scales and scabs form 
which mat the hair and later both fall off together. The changes 
disappear later on of their own accord. 

Chronic scurfy eczema of the long haired parts of the body 
(socalled scurfiness of the mane and tail, plica polonica) de- 
velops on the upper part of the mane (socalled seurfy neck), 
also on the tail, and especially at the root of the tail (seurfy 
tail), rarely also on the head (socalled scurfy head and lips). 
Sweat and dirt predispose to its development, also gnawing and 
rubbing of the spots, caused by the itching; likewise, the fatty 
nature of these places and the thick layer of fat under the skin 
of the neck. Moreover, repeated washing with soap or frequent 
wetting promotes the occurrence of the disease by softening the 
horny layer of the skin. 

The initial stage of the disease usually remains unnoticed 
since it affects badly cared for horses, and the skin is covered 
with long hair. Attention is first called to it when the animals 
become restless in consequence of the intense itching, and the 
hair begins to fall out. The hair of the mane becomes matted 
into a plait-like knot which can hardly be unraveled ( Weichsel- 
zopt, plica polonica) from the accumulated dirt and secretion. 
After removal of the thick layer of dirt, which is usually only 
possible after clipping the hair, the greatly thickened skin which 
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forms thick transverse wrinkles is brought to view, its moist 
and raw surface being covered with a smeary, sticky, fatty, ill- 
smelling mass composed of pus, epidermal detritus and dirt. 
At the tail the signs of acute inflammation, and especially the 
formation of pus are less in evidence, but the thickened skin is 
covered with dry scabs under which the skin shows the charac- 
teristics of eczema rubrum madidans, or on its surface only 
small dry scabs are found in place of crusts. 

In some eases painful pustules arise in consequence of puru- 
lent inflammation of the hair bulbs, from the middle of which 
a hair shaft emerges (eczema sycosiforme, Schindelka). In 
consequence of the proliferation of connective tissue in the 
eorium and of its shrinking, the hair papille disappear, the 
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fallen hairs are replaced by thinner ones, and later on no more 
hair grows. In this way the hair of the tail becomes thinner, until 
finally the root of the tail becomes quite bald, and only at the 
places situated lower down whisps of hair remain (socalled rat 
tail). 

| RY eee eezema (Hezema seborrheicum, Unna) is met 
with occasionally in horses (Mégnin, Schindelka, Marek). The 
affection commences with the desquamation of many bran-like 
scales. Then lamelle develop on the sides, on the nape of the 
neck and on the head, which are rounded or elliptoid in shape, 
as large as a dollar and up to 2 em. in thickness; they are yel- 
lowish-gray or gray, have a greasy luster, feel greasy, and are 
depressed in the center. These lamelle mat the hairs together 
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and are easily removed with them. The skin is either only red- 
dened (on the unpigmented parts of the body) especially around 
the outer margin of the deposits, or it is slightly moist. The 
disease may in time affect the entire surface of the body in 
which case the plaques, which are originally sharply circum- 
seribed, may unite; it causes no or at most but little itching. 

By suitable treatment it is easy to arrest the process for a 
short time, but relapses soon occur, so that the disease is hard 
to cure definitely, and in the meantime may lead to exhaustion 
of the patient. 


The cause of seborrheic eczema is unknown, .but the influence of microorgan- 
isms seems not improbable, although in a case of the authors it was not possible 
to transmit the disease to a healthy foal by rubbing the triturated scabs into the 
shaved and scarified skin, and in the cases hitherto observed no microorganisms 
were found. (In a case of the authors the mother of a diseased animal had ap- 
parently been similarly affected herself.) 

To what class seborrheic eczema belongs has not yet been determined. Unna 
considers it an independent form of eczema which has a tendency to serpiginous 
extension as well as to central spontaneous healing, and is characterized by an 
abnormal high fat content of the deposition of the skin. The same author con- 
siders seborrheic eczema to be related to psoriasis, taking this to be only an ex- 
treme and extremely fatless modification of the very variable seborrheic eczema. 
On the other hand most medical men are not yet convinced that the eczematous 
nature of seborrheic eczema has been proved, and some consider it an open ques- 
tion whether it should not be looked upon as a trichophytic disease-—Schindelka 
considers the disease to be a form of eczema. 

In donkeys Rossi noticed a seborrheic eczema. On the forehead, cheeks, neck, 
at the breast and under .parts of the body the hair could easily be p “led out and 
was matted by orange yellow greasy scabs, the hairless places being -overed with 
bran-like scales; intense itching was also present. Washing with warm lye and 
suitable feeding resulted in healing in a short time. 


(b) Eczema of Cattle. 


Apart from the eczema-like malt- and potato-eruption 
(‘‘Schlempeausschlag’’) acute eczema occurs only rarely in 
cattle and develops chiefly in animals that are confined in dirty 
barns and are badly nourished and cared for. Favorite points 
of attack are the forehead, the back of the neck and the root of 
the tail, where it sometimes assumes the form of a squamous 
eczema, and again spreads over the whole surface of the skin 
causing moist eczema with intense itching. In the latter case 
pustules, and later on thick scaly scabs arise, so that now the 
character of the disease corresponds to that of eczema rubrum 
and impetiginosum. In this form the disease develops in the 
winter and especially in animals employed at hard work (La- 
fosse) and by constant rubbing deep seated inflammation of the 
skin and abscess formation may be produced. 

On the other hand acute eczema may occur after the use of 
mercurial preparations, especially gray ointment (EH. mereu- 
riale) and in connection with scab. Hezema also occurs on the 
hind fetlocks, seldom on those of the fore limbs, and runs a sim- 
ilar course to that seen at the fold of the fetlocks in horses. 
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Between the digits an acute eczema (intertrigo) develops 
if the animals travel much on stony or muddy roads, or if, in 
the barn, their feet are constantly soiled by liquid manure. On 
the fine skin at this place little vesicles break out, which later 
change into intensely reddened, sensitive, moist spots. 

At the end of the tail under the hair of its tuft an acute 
eczema (tail eczema) occurs in cattle which are continuously 
stabled. Dampness and dirt play a part in its production, 
especially if the animals are fed on sloppy food. 

Chrome eczema can also develop, owing to want of clean- 
liness, after repeated recurrences of the acute form and affect 
the same parts of the body. 

Moussu and Mathis saw seborrheic eczema in cattle. The 
affection, which develops slowly, begins with loss of hair, in 
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Fig. 148. Eezema seborrheeicum. (After Moussu.) 


consequence of which either the whole of the body is involved 
with ringworm-like, round, or elliptoid, and very scaly spots 
covered with greasy lamellous scabs, or the neighborhood of 
the natural openings of the body is alone affected. 

The skin is very slightly thickened but elastic. The affec- 
tion gradually becomes worse, and finally leads to complete loss 
of hair, although this may grow again in time. The general 
health and condition suffer no damage. 


Mégnin saw a recurrent eczema which had existed in a cow for three years; 
it began in the region of the loins with the development of little vesicles; every 
succeeding spring the disease recurred, advancing to the adjacent parts, and finally 
the greater part of the upper portion of the body was attacked, although the 
affection was limited exclusively to the unpigmented parts of the skin. The small 
vesicles soon burst. The moist red spots were covered with granular crusts, and 
finally at the onset of winter copious excoriation as well as desquamation was 
visible. On autopsy the bones were remarkable for their dark color, and the trans- 
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verse section of the long bones showed on the outer border three dark rings which 
corresponded to the recurrences. 

Mouroux observed a similar trouble in spotted cattle, which, however, 
began with general disturbances (loss of appetite, cessation of rumination, con- 
stipation and moderate tympany) as well as emaciation; it also attacked only the 
unpigmented parts of the skin and persisted only during the warm time of the year, 
from May to October. The hair grew again later on in four-fifths of the cases. 
The course of the complaint was always favorable. 

Gualdueci and de Benedictis described a peculiar nodular eruption (‘‘ Fuoco 
selvatico’’) in young cattle and cows which likewise usually begins in the early 
spring and heals in the autumn; only seldom it lasts into the winter. Numerous 
nodules oceur on the sides of the body, about the knees, on the posterior surfaces 
of the fore limbs, rarely also on the inner surfaces of the extremities. After the 
nodules have dried into crusts, these fall off with the hair, whereupon a fresh epi- 
thelial layer is formed and a light scar remains. Healing progresses undisturbed if 
seratching or licking of the affected parts of the body is prevented. 

Finally, Noack and Prietsch observed, each in an ox, an extensive generalized 
papulous eczema that was followed by the loss of the entire coat of hair. 

Eczema of camels. It often develops on the neck, where the glandular secre- 
tions may accumulate, also on the thighs in male animals owing to soiling with 
urine, as the posterior extremities are often wetted during urination, especially dur- 
ing marching, because of the peculiar location of the penis. Severe eczema is 
seen if food and watering are bad, probably owing to a greater concentration of 
the urine. It is well to interrupt the march at stated periods, to give the animals 
an opportunity to void the urine. 


(c) Eczema of Sheep. 


Chronic squamous eczema of sheep occurs in the course of 
chronic diseases (fluke, verminous bronchitis, ete.) which lead 
to anemia and cachexia (socalled Hungerraude) and besides to 
desquamation of the dry and less elastic skin. A similar eczema 
also occurs in consequence of lack of attention and care. 

The socalled greasy heel (eczematous Mauke) occurs on 
the fetlocks of sheep kept in damp and dirty places. It pro- 
duces a form of disease similar to that of eczema of the fetlock 
in the horse. 

Much more frequent and important is the acute, moist 
eczema (moist or fat seab, ‘‘Regenfaule’’), which oceurs in 
sheep in which the fleece is not very close on the back, and 
affects the back, loins and croup, but seldom the head, neck 
and shoulders. It is due to the animals getting wet through, 
especially in damp, cold weather, on the pasture. Under the 
influence of long continued dampness, the horny layer of the 
skin is loosened and an acute inflammation develops in the 
unprotected cutis, leaving a weeping red surface which is de- 
prived of its horny layer and freely exudes serous fluid which 
dries and forms crusts. The skin is swollen, sensitive, cracked 
in places and the process is accompanied by more or less severe 
itching. The tufts of wool, which have become matted by the 
crusts, fall out, so that a considerable loss in wool may result. 
The sheep which are badly nourished are much debilitated if 
the affection persists for a long time. With the onset of dry 
weather, or after putting the sheep in clean roomy quarters, 
the skin dries up quickly and the inflammation disappears in a 
short time. 
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As solar eczema, an eczematous inflammation of the skin 
arises if the integument of the sheep is exposed to the hot rays 
of the sun immediately after shearing. Simultaneously with 
reddening, swelling and tenderness of the skin vesicles develop, 
followed by moist spots, and finally big crusts on the neck, 
back and sides. Young and feeble animals may succumb to the 
complaint. 

Intertrigo is an eezema between the claws which is due to 
the same causes as in cattle (page 926). 


(d) Eczema of the Dog. 


Kezema undoubtedly is met with most frequently in dogs, 
and in a number of cases the various stages of its development 
may be followed quite 
readily. The inflammatory 
process is produced most 
frequently by faulty care 
of the skin, by dirt accu- 
mulated on the skin, para- 
sitic fleas and lice, wetting 
of the hair in the neigh- 
borhood of the natural 
openings of the body, with 
excreta, etc.; the fine tex- 
ture of the skin, especially 
in wellbred and fat dogs, 
and doubtlessly also 
digestive disturbances, 
obesity and nephritis ex- 
ert a predisposing influ- 
ence. 

The acute diffuse ecze- 
ma of thick-haired parts 
of the body (eczema ru- 
brum [Bar]) begins most Fig. 149. Eczema rubrum madidans with cen- 
frequently ander the ears, tral encrustation in a dog. 
on the neck, along the me- j 
dian line on the back, on the external surfaces of the thighs and 
on the shoulders. It declares itself by one or several occasional 
spots the size of a cent piece, which quickly increase in size, So 
that in one or two days they are as big as a tea plate and later 
even more extensive areas become affected (Fig. 149). The 
development of the eczema may be observed closely in all its 
stages often at the same place, from the occurrence of redness of 
the skin, of papules and vesicles, to the pronounced swelling of 
the cuticle with moisture and scab formation; or the different 
stages may be observed in different parts of the body at one time. 
The severely diseased parts of the skin which usually exhibit 
roundish, sharply circumscribed, moist shining, orange yellow 
or red spots are surrounded by fresh papules and vesicles, and 
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further outwards by a darker red ring. Between the papules 
and vesicles one also finds greatly swollen and glistening 
orifices of the hair bulbs. After a certain time the affected 
skin is covered from the center outwards at first by a thin and 
yellowish-green crust, although it continues to secrete a serous 
or purulent exudate for some time. The process is always ac- 
companied by great tenderness and very severe itching, which 
eauses the animals to lick, rub, scratch and bite, and in conse- 
quence of this the inflammation extends into the deeper layer 
of the cutis and even into the subcutaneous connective tissue. 
In addition to a more intense swelling there occurs an exudate 
which is more purulent and which irritates the excoriated sur- 
face of the skin upon which many pustules and even abscesses 
may form; the hair falls out soon after the onset of the attack, 
or becomes thin at the periphery and stands upright. The re- 
gional lymphatic glands often show acute swelling. 

The healing of the different eczematous patches usually 
occurs within 3 to 4 weeks or earlier, but owing to the recur- 
rences which follow each other in rapid succession, the disease 
usually becomes protracted and changes into chronic diffuse 
eczema. In the course of this disease the skin becomes thick- 
ened and wrinkled, it cracks at places, bleeds easily, and the 
hair bulbs atrophy. In such cases complete recovery can 
scarcely be expected and, even in case of improvement, the skin 
remains thickened; scaling and desquamation continue on its 
dry surface, and here and there isolated hair grows which ap- 
pears thin and wavy. 


This disease is particularly frequent in long-haired dogs (at the 
Zurich clinic in the course of 4 years, 36% of the skin diseases of dogs 
were due to it) ; according to Bar,. who has studied it closely, it is due 
to a micrococcus found by him in the affected skin, and he considers 
it a specific affection, having -succeeded in two eases in producing the 
disease artificially with cultures of the micrococeus. A direct trans- 
mission of the disease does, however, never take place. Bar considers 
this eczema as a specific disease. 


Acute diffuse eczema occurs much more rarely on the 
thinner parts of the skin and in such eases affects the groin and 
the inner surfaces of the thighs, extending later on to the belly 
and chest and still later to the flanks and elbow region, and on 
to the neighborhood of the lower lip, but it does not usually 
pass on to the parts of the body which are thickly covered with 
long hair (Mégnin). In this form eczema occurs most fre- 
quently in one or two-year-old dogs, and in certain breeds it 
is remarkably frequent, so that its occurrence appears to be 
favored by heredity (Cadéac; in Pokrowski’s case, the whole 
of a litter became bald and suffered from eczema). The disease 
commences with the development of very small clear vesicles. 
Under the magnifying glass one can see numerous superficial, 
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punctiform losses of substance, which later coalesce into a 
larger raw, exudating surface. Itching is intense, yet in spite 
of frequent scratching no scabs develop, nor are any severe 
changes produced. Suitable treatment rapidly leads to re- 
covery. 

Seborrheic eczema was observed by Schindelka, and was 
manifested by symptoms similar to those seen in the horse 
(see page 925). 

Circumscribed eczema (Eczema partiale), in contrast to the 
other forms of eczema, shows no inclination to extend, and 
occurs in those parts of the body which are frequently exposed 
to mechanical irritation, macerated by secretions or irritated 
by dirt. The affection may either exhibit the characteristics of 
acute eczema or take a chronic course. In this form the cir- 
cumscribed eczema frequently develops on the back (EH. dorsi), 
especially in old animals and in insufficient care of the skin, and 
generally runs the course of chronic eczema. From the root of 
the tail to the withers, and not infrequently further forwards, 
the skin of the back appears bald or sparsely covered with hair; 
it is usually unevenly thickened, forming thick and firm folds, 
and between these, as also in other places, it secretes moisture ; 
sometimes scales and scabs are also encountered. The disease 
is accompanied from the commencement by intense itching, and 
sometimes the eczema is obstinate and persistent. Hezema 
occurring on the skin of the tip of the tail may lead to ulcer- 
ae (tail ulcer) because the animal licks and gnaws the itching 
~ place. 

Circumscribed eczema arises rather frequently on the 
bridge of the nose (EH. nasi), on the cheeks (EK. buccarum), on 
the arch of the orbit (HE. superciliorum), and on the neck (EH. 
nuche) where its occurrence may be due to wearing a muzzle 
or to the collar. In this form the lesion is generally moist and 
scaly, although small vesicles may be seen around the diseased 
parts, and on the neck, especially in fat animals, bleeding cracks 
between the folds of the skin. At the elbow joint or hock a 
chronic eczema may arise, which is evidently due to the irrita- 
tion of lying or sitting on hard ground; it is characterized by 
the formation of thick, horny scales, accompanied by slight 
itching. In dogs the skin of the scrotum (KE. scroti) or the pre- 
puce, in bitches the lips‘of the vulva (E. vulvee) may be the only 
localization of the disease, which is moist or vesicular on the 
scrotum of the dog, and may lead to severe swelling of the loose 
cellular subcutaneous tissue as a result of frequent rubbing of 
the fine skin. In the neighborhood of the other natural open- 
ings of the body the disease probably develops from the acrid 
action of the excreta; so especially on the eyelids (i. palpe- 
brarum) in consequence of inflammation of the conjunctiva and 
of the lachrymal canal, on the lips, especially in the neighbor- 
hood of the angles of the mouth (H. labiorum) also about the 
anus and in the region of the perineum (KH. ani). 
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Of the circumscribed forms of eezema, the greatest impor- 
tance attaches to eczema of the external ear and of the external 
auditory meatus. This complaint is designated as inner ear- 
worm or otitis externa, and has been studied especially by 
Becker and Imhofer. Aside from the otitis externa, which de- 
velops in distemper asa painless moist eczema and accompa- 
nied by copious gray secretion (according to Lange in 50% of 
distemper cases [see Vol. I]), eezema of the external ear de- 
velops either at the same time with eczema of the other parts 
of the skin, or mostly as an independent affection through the 
influence of chemical irritants, although, at least in some of the 
cases, microorganisms, especially pus cocci, may be responsible. 
According to Imhofer the infectious material penetrates from 
the hair bulbs into the numerous glands of the auditory meatus 
and starts an inflammatory process which finally produces a 
connective tissue degeneration of the glands, in consequence 
of which, this disease should be distinguished from eczematous 
otitides and known as otitis externa genuina. Such a distinction 
eannot, however, be made clinically. In consequence of the 
unfavorable anatomical conditions, ear wax and dirt easily 
accumulate in the external meatus, which then decompose and 
form irritant substances. The process of decomposition is 
favored by bandages on the head and the skin of the external 
meatus is now and then macerated by penetrating water or by 
medicines. The disease may also be produced by mechanical 
injuries, such as seratching, rubbing, violent shaking and the 
like, especially if animal parasites are present or if the meatus 
is soiled with substances which later decompose. Breed is of 
importance inasmuch as dogs with long and thick hair round 
the external meatus, such as dachshunds, setters and poodles, 
are chiefly attacked, as in them the ear wax does not soon dry 
up and soon decomposes because of the increased warmth in the 
auditory canal. 

The symptoms consist in violent itching and severe pain, 
shaking the head, scratching of the ears, crying out or whining 
without apparent cause, and holding the head obliquely or 
stiffly, accordingly as one or both ears are affected. At the 
commencement or in a slight case the animals show pleasure 
when the ear is scratched or pressed, but later they avoid being 
touched; they even show an inclination to bite and appear surly 
and dejected. The external meatus usually contains a copious, 
yellowish, chocolate-colored to dark brown smeary ill-smelling 
secretion (otitis catarrhalis according to Becker) produced by 
a mixture of the serous exudate with the copiously secreted 
cerumen; sometimes it produces complete occlusion of the ear 
passage, and in consequence loss of hearing and matting of 
the hair around the ear. If pressure is exercised on the base 
of the ear, the secretions produce a squashing or popping noise. 
Sometimes one finds on the contrary merely a greenish yellow, 
evil-smelling pus without visible admixture of ear wax (otitis 
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purulenta according to Becker). The skin itself appears dif- 
fusely reddened, swollen, sometimes cracked and easily bleed- 
ing, especially on the crests of its folds. Through long continu- 
ance the process becomes chronic, and leads to the formation 
of bleeding spots which may be as large as a cent piece. These 
show no tendency to heal, especially at the folds (otitis ulcerosa 
according to Becker), and if healing is effected, relapses occur 
readily. The complaint may be accompanied by slight to mod- 
erate fever. 

In the meantime, a new formation of connective tissue 
takes place in the neighborhood of the ulcers, through which 
warty granulations form or more frequently a diffuse firm 
thickening of the whole auditory meatus occurs (otitis chronica 
hyperplastica according to Becker) and even lime salts may be 
deposited, as a result of which the ears may stand out from the 
head. At times the ear passage is completely closed through 
thickening of its wall, and then the few glands which have re- 
mained unaffected change to cyst-like cavities. As sequele of 
otitis may be noticed: othamatoma, ulceration of the tip of 
the ear, eczema or even phlegmons of the ear flap; in excep- 
tional cases perforation of the drum of the ear and otitis media 
are said to occur. 

A further form of circumscribed eezematous disease is the 
eczema of the skin between the toes (HK. interdigitale, Inter- 
trigo) which begins with a vesicular eruption, but later assumes 
a moist character, and-in this form may continue for a long 
time; owing to the severe pain it greatly impedes locomotion. 
This form of eczema develops chiefly in pointers, probably as a 
result of irritation of the skin during the chase by thorns and 
punctures between the toes. 


(e) Kcezema of Swine. 


In swine eczema is observed comparatively rarely and is 
designated as soot of young pigs (pitch scab, scab rash). It 
attacks almost exclusively only young pigs which are badly 
eared for and kept in dirty sties, or pigs which are weak and 
anemic from chronic diseases (rickets, swine plague, hog 
cholera, pyobacillosis). Sareoptic scab often forms the foun- 
dation for the disease or the very frequent mange of young 
swine is mistaken for ‘‘soot of young pigs’’ or ‘‘piteh scab.’’ 
On different parts of the body, but chiefly on the thighs, on the 
sides of the chest, on the belly, occasionally on the eyelids, an 
intensely itching vesicular eruption occurs, which now and then 
affects the whole surface of the body. The contents of the 
vesicles soon become purulent, but after bursting thick crusts 
form on the red moist surfaces which become dark brown or 
black in color because of the admixture of dirt. The affection, 
which is often mistaken for pox, exhausts the feeble animals 
greatly, but usually heals with suitable treatment. 


934 Fezema cf Swine. 


In new-born litters of the higher breeds severe eczema-like skin disease, some- 
times epizootic in extent, may deveiop on the second to fifth day of life. Accord- 
ing to the description of Walthers a parchment-like covering develops at different 
places on the skin, on which small vesicles arise. After they burst blackish brown 
crusts, with central depressions, form on the sensitive and itching moist surfaces 
so that the skin appears as if smeared with soot. The sick animals are feverish, 
they suck little, become very weak, and finally die with symptoms of diarrhea. 
In 6 or 7 days all animals of a litter are affected, and the disease also attacks the 
litters of other sows as well as the teats of the mother swine. In strong animals 
the affection only develops 4 or 5 days after birth, and runs a mild course. 


Diagnosis. Eczema is easily recognized in all species, when 
typically manifested, by the rapid development of nodules, 
vesicles and pustules as well as by the reddened and moist con- 
dition of the skin which in spots is deprived of the superficial 
layer of the epidermis. The last mentioned symptom makes 
it possible to distinguish between simple desquamation or scal- 
ing of the skin, because here the skin, still covered with horny 
epidermis, appears dry underneath the easily removable dry 
scales. The recognition of eczema is often rendered difficult 
by the associated traumatic inflammation of the skin, because 
then the cutis is exposed through suppuration and tissue de- 
struction, and even ulceration and purulent inflammation of 
the subcutaneous connective tissue may be present. In such 
cases it is possible to form an opinion on the nature of the 
disease from its locality and history; moreover, in eczema one 
often finds small vesicles and moist surfaces at the edges of 
the more severely inflamed parts of the skin. A special diag- 
nostic significance attaches particularly to the presence of moist 
spots (Kaposi recommends in doubtful cases to rub diluted 
potassium hydrate on the affected skin, whereupon small 
moist dots or vesicles appear in cases of eczema). The more or 
less similar diseases with the formation of large crusts on the 
skin may be differentiated on this basis, since in them a deep 
necrotic uleerous base becomes visible after removal of the 
erusts. 

The demonstration of eczema does not, however, exhaust 
the requirements of diagnosis, for the discovery of the cause is 
of great importance, both practically, and from a therapeutic 
point of view. Skin diseases caused by animal parasites, 
and especially the different forms of scab frequently exhibit the 
characteristics of eezematous inflammation, and therefore a 
mistake in diagnosis is easily possible, especially in horses, 
dogs and swine. A slow development at the beginning and 
increased itching at night, and in warm places as well as the 
presence of vesicular eruptions speak in favor of a parasitic 
eause of the disease, but these signs cannot always be found 
at every examination even in the severe forms of eczema, and 
moreover in neglected cases only a severe form of dermatitis 
is generally present. Acariasis may be easily recognized by 
the favorite localization of the disease and in the pustulous 
form by the presence of large nodules and peculiar bluish trans- 
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parent pustules as well as by the fact that the thickening of 
the skin is always considerable; the squamous form of acarus 
scab can in many eases only be differentiated from circum- 
seribed eczema by the aid of the microscope, unless it occurs un- 
der the form of alopecia areata. Sarcoptic scab is often easily 
recognized on the basis of its occurrence in certain favorite 
spots and from the fact that in proportion to the severity of the 
skin disease the itching is intense, but not infrequently this also 
is only possible through microscopic examination and by dem- 
onstrating the transmissibility of the disease. Microscopic ex- 
amination cannot be avoided, especially in those cases in which 
the customary treatment of eczema produces no improvement, 
since it 1s usually successful in cases that are not advanced too 
far. In suspected sarcoptic scab the examination often re- 
quires long and repeated investigation, while the dermatocoptes 
or dermatophagus mites are easier to find. Larger parasites 
which subsist and wander on the surface of the skin (ticks, 
fleas, lice) generally may be found without much difficulty. 

In itching of the skin the integument at most shows only 
the effects of scratching, while changes in the skin itself are 
wanting. Acne in horses (socalled summer or heat rash, etc.) 
is distinguished from eczema by the occurrence of large, but not 
erowded, nodules between which the skin appears normal; at 
the same time sensitiveness to pressure is more pronounced 
than itching at the originally affected spots, and the disease 
heals in a short time. Dermatitis pustulosa contagiosa in con- 
trast to eczema is characterized by its highly contagious nature 
and by the formation of small vesicles on roundish elevated 
spots of the skin, after their bursting gummy scabs form; 
itching is entirely absent. Erythema of the fetlock may be dis- 
tinguished from eczema by its transient nature, but it may de- 
velop into eczema if neglected. Necrotic inflammation of the 
skin of the fetlock (socalled necrotic ‘‘greasy heels’’) may be 
differentiated from eczematous greasy heel by the character of 
its symptoms. Herpes tonsurans and favus may be distin- 
guished from seborrheic eczema by their contagious nature, 
also by the presence of fungous elements round about the hair 
or in the superficial layers of the skin (sometimes difficult to 
prove), also by the fact that in herpes tonsurans the hairs break 
off closely at the orifice of the hair follicles or above, and in 
favus they appear dull and brittle, whilst in seborrheic eczema 
they fall out entirely; in favus also the peculiar character of 
the scabs is an important distinguishing factor. 

Traumatic inflammations of the skin also enter into con- 
sideration in the diagnosis of eczema, but here the skin always 
undergoes a more or less deep destruction of tissue and a layer 
of skin of variable thickness mortifies, the inflammatory changes 
developing more by way of a reaction. Besides, suppuration 
is more frequent in this affection, while nodules, vesicles and 
pustules do not form. 
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Variola can only be mistaken for eczema in the initial 
stage or towards the end of the affection, otherwise the initial 
fever, the outbreak of the complaint over a large area of the 
body as well as the very characteristic appearance of the large 
vesicles should prevent error. The exanthema of distemper 
begins with the appearance of red spots followed by larger 
greenish colored flat pustules, after their rupture wrinkled dry 
deposits form; moisture is trivial and itching is, as a rule, 
completely absent. Foot-and-mouth disease may simulate inter- 
trigo, yet its typical course, a similar eruption in the mouth and 
the contagious-infectious character of the complaint, especially 
on comparison of several cases of the disease, should furnish 
sufficient diagnostic points, besides the skin trouble is not so 
diffuse and uniform as in intertrigo. Finally a careful examina- 
tion often makes it possible to discover certain predisposing 
causes. 


Prognosis. Hezema is generally a benign disease especially 
if its occurrence is attributable to external influences and if it 
is not very much neglected. In very chronic cases the deeper 
seated changes in the skin can, however, no longer be remedied. 
Similarly the complaint may be regarded unfavorably if it oe- 
curs as a result of some chronic internal disease, which to a 
certain extent renders an energetic treatment of the skin disease 
impossible. Relapses are observed frequently, and even in very 
mild cases and in those improving quickly under treatment a 
later attack is not precluded, although more frequently it occurs 
in badly nourished animals than in healthy ones. 


Treatment. Above all the animals should be protected 
from certain external influences. Animal parasites should be 
destroyed by suitable remedies, dust and dirt should be re- 
moved with the brush. A great drawback to treatment, espe- 
cially in advanced eases, is furnished by the hair coat, conse- 
quently it is very advisable.to have the hair clipped at and 
about the diseased spots. 

Itching must be controlled in every case in large animals 
by tying up and by covering, in small animals by well-con- 
structed muzzles, collars or bandaging of the affected spots. 
Frequently the employment of even the most varied artifices 
does not achieve this object, until the alleviance of the itching 
or commencing healing in the inflammatory process secures re- 
lief to the animal. 

In acute eczema it is advisable to protect the skin from the 
effects of water, soap or even air, and besides to remove the 
existing scales, crusts or secretions, which is most suitably ac- 
complished with cotton soaked in oil, hydrogen peroxide, lime 
water, linseed oil, and if need be with compresses or poultices 
of 5% Burow’s solution. For the last named object salicylic 
acid (as a 2 to 5% ointment or in the form of a 1 to 3% oil), 
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or carbolized oil may be employed. In eczema of the ear warm 
ereolin solution should be injected cautiously, and the hair of 
the neighborhood clipped, after which the collected secretions 
may be removed with forceps or a similar instrument, the end 
of which is wrapped with cotton soaked in oil or in ereolin 
solution, and which is introduced as far as possible into the 
deepest parts of the auditory passage. 

As long as only erythema, nodules and vesicles exist on the 
skin, drying or protecting substances, such as dusting powder or 
ointment, may be applied. The best dusting powders are the 
strongly hygroscopic vegetable powders (Unna) because after 
absorbing the exuded secretion they turn it into a paste which 
protects the skin well. To these belong flour, amylum tritici 
and a. oryze, lycopodium, tannic acid, ete. Very favorable 
results, however, are produced also by mineral substances such 
as zine oxide, lead carbonate (white lead), taleum, creta alba, 
the different bismuth preparations (bismuth subnitrate, airol, 
dermatol, xeroform, thioform) iodoform, ete., which may be 
mixed advantageously with the vegetable powders in the pro- 
portion of 5-10:1. In more severe cases it seems proper to re- 
tain the thickly appled powder on the surface of the skin by 
means of a bandage, or to introduce it into the external audi- 
tory canal by shaking the flap of the ear or by insufflating the 
powder. On later treatments these powders are removed in 
the same manner as are the deposits on the skin. Besides the 
protecting powder, 10% creolin or ichthyol collodion, or trau- 
matizin (guttapercha dissolved in 6 parts of chloroform) may 
be applied to those places on the skin that are suitable. 

Ointments or pastes are properly employed later on or if 
dusting powders cannot be employed on account of long hair or 
will not stick to the skin. To these belong: zinc oxide ointment, 
carbonate of lead ointment, lead and tannic acid ointment, 
diachylon ointment with olive oil (Hebra) or with vaselin 
(Kaposi) or paraffin (aa); the ung. simplex (Unna), in horses 
hydrarg. bichlor. ammoniatum, which often has a very good 
effect (1 part.to 10 parts of lard); Unna’s zine paste (10 parts 
of zinc oxide, 2 parts of terra silica, 28 parts of benzoated lard) 
or Unna’s sulphur-zine paste (4 parts of precipitated sulphur to 
the previously mentioned paste). Just as effective are sapolan, 
5 to 10% protargol ointment, also nafalan (according to Uebele 
best as house nafalan; 50% nafalan, 15% zine oxide, 20% adeps 
lane anhydr, 15% solid paraffin), naftalan as well as pastes 
made with airol, xeroform, iodoform. Reinhardt found a mix- 
ture of 15 parts of crude carbolic acid and 100 parts of green 
soap very efficacious in eczema of the fold of the fetlock; this 
was spread over the skin and a bandage applied. 

Dorsprung-Zelitzo recommends a salve of 10 gm. balsam 
of Peru, 1 gm. nitrate of silver, and 100 gm. of vaseline; it is 
applied on a piece of gauze, covered with oakum and secured 
with a bandage. Applications of bran and boric acid have also 

Vol. 2—59 


938 Eezema. 


been of service in weeping eczema of the fetlock. Thum treats 
acute eczema of the fetlock with an ointment composed of green 
soap and acetate of lead with the addition of oleic acid. This 
ointment is applied thickly upon the shaved and cleansed skin 
and left under the bandage for three days, the application being 
repeated if necessary. 

Itching is usually relieved or allayed entirely by means of 
the dusting powders or ointments; but if in spite of these it is 
very severe, good service may be afforded by Jessner’s ichthyol 
paste (ichthyol, zinc oxide and powdered starch aa 1 part, vase- 
line 2 parts), possibly painting with 10% lunar caustic, or com- 
presses of lead water, Goulard’s extract, or Burow’s solution 
may be employed. In case of need the following may be suitably 
employed: anesthesin in 3% alcoholic solution or as a 10% 
ointment, or as dusting powder with 9 parts of pulvis salicylicus 
eum taleo, also cocaine ointment (1 part cocaine with 25 parts 
of paraffin ointment or lime water-linseed oil). Schlesinger re- 
ports quick and favorable results with dymal (didymum salicy- 
licum) used as a dusting powder or as a 10% ointment. The 
severe itching of eczema of the tail in cattle is treated suitably 
with daily applications of 10% ointment of copper sulphate, 
prepared by mixing the finely powdered sulphate of copper in 
ordinary lard. 

In the presence of much exudation the drying powders 
mentioned above have a good effect (ointments do not adhere to 
the moist surfaces!). After cleaning the diseased surfaces the 
powder should be applied thickly 2 or 3 times daily and before 
each application the skin should be cleansed of the adherent 
powder by means of oil. Since dusting powders are apt to form 
crumbly masses in the presence of copious secretion and thus 
irritate the skin, their employment must at times be discon- 
tinued and thick pastes be substituted. Thiol is suitable as a 
dusting powder or as a solution in water and glycerine (2:5:5), 
while Bissauge employs powdered sugar with good result. In 
more severe cases painting the part with 2 to 6% silver nitrate 
or picric acid (1 part to 86 parts of water [Lassartesse]) and 
subsequent application of powders are usually efficient, but this 
expedient cannot always be resorted to in light-haired horses, 
because the remedies stain the hairs dark or yellow. All the 
remedies indicated above dry the surface of the skin, while silver 
nitrate or picric acid coagulate the serous exudate, thus hard- | 
ening the superficial layers of the epidermis. As soon as the 
secretion of moisture becomes less, ointments or pastes may be 
applied. In some cases of obstinate general eczema in dogs 
Petit secured recovery in the course of a few weeks by means 
of warm baths with radio-active mud (250-300 gm. of the mud 
in a child’s bathtub full of water) ; after this the mud was ap- 
plied alternately upon one-half of the body, which had been 
rubbed dry, continuing the applications as long as the itching 
persisted. 
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The skin should be protected from external influences for. 
some time after it has become covered with fresh epithelium. 
For this purpose boracie acid (23%) mixed with vaseline 
is always useful, further Unna’s zine glue (white glue and 
glycerine of each ‘20 parts, zine oxide 60 parts, water 100 parts) 
as well as nafalan, naftalan and safolan. 

In the treatment of chronic and seborrheic eczema one must 
begin by removing the large crusts in the manner already indi- 
eated as well as by cutting away the warty growths or skin 
excrescences which may have formed; in most cases washing 
with soap may be employed, and aside from seborrheic eczema 
it seems suitable to make fatty applications. The further treat- 
ment is determined by the condition of the surface of the skin 
or by the state of the epidermis. If moist surfaces or folliculitis 
are present, the same means may be employed as in the moist 
stage of acute eczema or in acne (q. v.). If the exudation has 
ceased or folliculitis is relieved, or if this has not been present 
from the commencement, preparations of tar may be used ad- 
vantageously, by means of which the separation of the large and 
eracked horny layer is facilitated. The different preparations 
of tar, such as pix liquida, oleum rusci, ol. fagi, ol. cadinum are 
all equally efficacious, and are generally employed diluted with 
oil, aleohol or fat. The following mixtures are in use among 
others: pix liquida, sapo kalinus, spir. dilutus 2:2:1; or pix 
liquida, spir. dilutus aa; or ol. cadinum, ol. sesami aa; or ol. 
rusci, ol. fagi, ol. sesami aa, ete. The liniment or oil is applied 
rather copiously on the diseased skin, left on for 3 to 5 days, and 
afterwards the black scab and scaly layer is carefully removed. 
The procedure can be repeated several times, but bearing in 
mind the possibility of an intoxication, only small surfaces 
should be treated at one time. In order to avoid phenol pois- 
oning Glauber’s salts may be given in small doses internally. 
Creolin and lysol are effective and applied in the same form as 
tar. Still creolin should be used with caution, as contrary to the 
experience of Frohner, the authors have often seen poisoning 
after its employment. In this stage good effects are also pro- 
duced by naphthol and naphthaline (5 to 15% ointment [both 
of little use for the horse on account of danger from poison- 
ing]), glycerinated iodine (1 part tincture of iodine and 4 parts 
glycerine), resorcin, salicylic acid (5 to 15% ointment), especial- 
ly in marked thickenings of the horny layer or in seborrheic 
eczema. All these remedies cause a separation of the horny 
layer, lessen the itching and promote the absorption of the exu- 
date from the tissue of the cutis. In obstinate chronic eczema 
of the horse with cracking of the skin, Roder saw good effects 
from sulphur and mercury ointment with the addition of can- 
tharides, while Schindelka often obtained very good results in 
chronic seborrheic eczema of dogs by using sulphur baths and 
bran baths with the addition of sulphurated potash. In chronic 
greasy heel of the horse, Storch found lead nitrate efficacious 
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when he used it after removing the granulomas from the 
cleansed skin, pressing it down with the finger in a layer as 
thick as the back of a knife blade and securing it with a bandage 
that was changed 3 or 4 times daily. Sommer healed very severe 
cases of eczema of the fetlock with dealin (a combination of 
oxygen and fatty substances) in powder form. 

If the disease process is already considerably improved and 
only few scales desquamate from the skin, which has regained 
its softness and elasticity, then the process of desquamation is 
hastened by rubbing in of bland remedies (olive oil, ungu. 
simplex). Any itching that may still be present at this stage 
may be controlled by nafalan, naftalan or sapolan. 

In every kind of eczema internal treatment requires full 
consideration, especially if at the same time symptoms are pres- 
ent pointing to a disease of the digestive organs. In this con- 
nection the disinfection of the digestive canal or the employ- 
ment of mild purgatives is proper. Thus Schindelka obtained 
good results in many cases in dogs through internal medicines 
(1.0 gm. of cinnamon powder, 1.5 gm. eucalyptol, 30 drops of 
oil of peppermint: 1.5-5 gm. daily in five doses). Arsenical 
preparations have always been ascribed a favorable influence 
(of Fowler’s solution a tablespoonful for horses, 5 to 10 drops 
a day for dogs). This good influence is confirmed by recent 
opservations. Paron and Urechie among others saw recovery 
occur in man after the internal use of calcium chloride (3 gm. 
daily) in solution. The remedy may be employed as a wash for 
the affected places. Piquet and Da Cuna were successful in 
acute eczema in dogs with collargol (2-5 ee. of a 1% solution by 
intramuscular injection; in large dogs intravenously). Steffen 
orders, in cases the etiology of which is not certain, yeast in the 
form of the so-called bajuvarin (2 tablespoonfuls for large dogs, 
1 for others, twice daily). With respect to the diet, care should 
be taken to give only bland and easily digested food. Eppinger 
reports the disappearance of eczema rubrum in three dogs, in 
the space of 14 days after their vegetable diet had been changed 
to meat diet. 
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8. Food Rash. 
(a) Malt and Potato Eruption. 


(Schlempemauke und Kartoffelausschlag, Rindermauke, Fuss- 
mauke, Fussgrind [German]; Hczéma des dréches 
de pommes de terre [French].) 


Malt eczema is a disease generally occurring only in cattle 
and affecting the skin of the ends of the extremities with a form 
of vesicular eczema. It is found mostly in steers and dry cows 
if they receive many potatoes or their industrial residues, es- 
pecially distiller’s slop for any length of time. 


History. The disease was first described by Spinola in the year 
1836. After him Roloff, Zurn, Rabe, Johne and Brautigam investigated 
the nature of the affection. 


Occurrence. Malt eczema occurs chiefly in the fattening 
stables of potato distilleries, and especially in the spring. It 
causes considerable loss in the affected stock by preventing 
fattening and by occasional cases of death. 


According to Ohlmann potato residues may also cause a similar 
eruption in horses; Gros-Claude and Frank saw the occurrence of ‘an 
eruption in sucking foals whose mothers were fed with germinating 
potatoes or potato slop. 


Etiology. The disease usually develops in those cattle 
which receive very little green and corn food and many pota- 
toes. The effect is the same whether raw or cooked tubers, or 
leaves of the potato plant, or distiller’s slop or other industrial 
residues of potatoes are used as food. Steers ingest an aver- 
age of 60, cows of 40.1 liters of the potato slop daily without ill 
effects; 32 pounds of raw potatoes may cause a severe rash 
(Marker). These figures are not of absolute value, for in this 
respect not inconsiderable differences have been noticed in dif- 
ferent years and at different times of the year in so far as, in 
spite of like methods of feeding, the disease is frequent in cer- 
tain years and is moreover much more frequent in spring than 
during the rest of the year. That the disease occurs particu- 
larly in the spring is, at least in part, due to the circumstance 
that the potato distilleries are generally in full operation only 
during the winter and the animals are generally fed only with 
distiller’s slop at this time. Yet it appears not unlikely that 
the frequent occurrence of the affection in spring is related to 
the sprouting of the potatoes at that time or with their decompo- 
sition, or with the strong fermentation of the slop. Musterle 
has noticed that fermentation and acidification become very ac- 
tive if slop mixed with raw fodder is allowed to stand several 
hours before feeding. That this cannot be the only cause, how- 
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ever, 1s proved by the fact that even fresh tubers and the leaves 
or stalks of the potato plant can occasion the disease and even 
produce it in horses, if they are used as litter and come in con- 
tact with the skin of the fetlock region (Roll). This cireum- 
stance and the fact that malt eezema occurs only in certain years 
seem to prove that potatoes cause the disease only under cer- 
tain conditions that are not yet clearly understood. 


Concerning the immediate cause there seems to be a connection between the 
occurrence of the diseace, the amount of slop or potatoes ingested and the presence 
of a chemical poison in the potatoes (Johne). The poison is absorbed from the 
digestive canal and gains entrance to the blood vessels of the skin, producing a 
similar effect on the papillary bodies and their epidermal layer to that of many 
mineral poisons (mercury, bromine). This view is supported by the relative 
immunity of milk cows, since these eliminate a gréat part of the poison through 
the milk, and if such milk is taken by sucking calves or foals a violent intestinal 
catarrh or a malt rash is caused in them. The preferable or even almost exclusive 
localization of the disease in the feet may be due to a mechanical irritation of 
these parts of the body and to the fact that they are most exposed to the action 
of liquid feces and soaked litter. 

Solanin has been looked upon as the immediate cause of the disease, since 
this alkaloid is formed in great quantity in sprouting potatoes. But, apart from 
the absence of the characteristic nervous symptoms of solanin poisoning (depression, 
reeling, paralysis, retarded breathing), the correctness of this assumption is contra- 
dicted by the fact that the disease occurs also after feeding on solanin-free, sprout- 
ing potatoes as well as on the leafy portions of the plant. 

In like manner the disease has been ascribed to bacterial toxins. Fission 
fungi may be stored up in the living plant and even more in the tubers and in- 
crease in time, producing a toxin, especially in the spring. 

On the other hand the injurious effect of fatty acids and fusel oil has been 
assumed as a cause, yet the circumstance that slops of other origin also contain 
these substances and are not harmful, and that the complaint can be caused by raw 
potatoes or by potato leaves are against this view. Johne suspected the relatively 
large amount of potassium salts in the slop (1 liter of distiller’s slop contained 
about 9.5 grammes of potassium). The symptoms of potassium poisoning (general 
muscular exhaustion and heart weakness) are, however, completely absent, and the 
idea of a dermatitis caused by potassium has hitherto not been supported by a 
single observation. 

Zirn’s hypothesis that the disease is caused by fission fungi in the feces 
gaining access to the extremities cannot be accepted, for the disease is not con- 
tagious, experiments with the intestinal contents not having proved effective in 
transmitting the disease to healthy animals. Rabe’s view that the disease is really 
a dermatophagus scab cannot be acknowledged as correct, since the mites are fre- 
quently found on the fetlocks of healthy animals and are demonstrable in only 
about one-third of the cases in sick animals (Johne). Finally there is no confirma- 
tion of Brautigam’s opinion who found the same micrococeus in the slop, in the 
intestinal contents and in the fluid of the vesicles, and considered that this caused 
the inflammation of the skin, owing to its increase in the skin and in the sub- 
cutaneous tissue when the former is soiled by the feces. 


While experiences in general are in favor of the harmlessness of 
corn and wheat slops, Schroder noticed a considerable outbreak of the 
disease in a large herd of cattle and also in a horse from feeding on maize 
slop. 


Predisposition. Animals newly stabled for fattening are 
affected first of all, that is animals which are changed from 
another food to potato slop; the disease therefore is observed 
most often in fattening establishments in which the animals are 
changed frequently. With the same mode cf feeding milch 
cows do not contract the disease or only exceptionally; the dis- 
ease occurs less seldom in steers that are out in the open than in 
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animals that are constantly kept in the barn. In some animals 
an actual idiosyncrasy against distiller’s slop appears to be 
present, for only in this manner can the fact be explained that 
in the same year and in the same stable there are animals that 
become ill from a few bucketfuls of the slop, while there are 
others that remain healthy in spite of having ingested great 
amounts of the slop (Johne). 


Symptoms. The disease manifests itself only in a later 
stage of feeding with potatoes and slop, developing mostly in 2 
to 3 weeks. 

In the more frequent mild form a vesiculous inflammation 
of the skin is limited to the lower parts of the limbs (Schin- 
delka) ; it is, however, also accompanied by general symptoms 
which usually precede the trouble. With a slight rise of tem- 
perature the appetite declines, defecation is retarded, tears and 
saliva are copiously secreted and the gait is peculiarly stiff. 
On the second or third day a swelling of the feet develops, 
from the coronet to above the fetlock joint, which may be 
limited to the posterior extremities, but may also involve the 
anterior ones or even affect them exclusively; the skin is red- 
dened, painful, hot; the hair appears ruffled. Small vesicles 
appear, and after they burst a moist red surface remains, on 
which the secreted serous fluid dries up, forming large crusts 
and scabs. The eruption may extend from the metatarsus or 
metacarpus to the hock or carpal joint or even beyond; but 
after a certain time no new crusts form, while under those pres- 
ent the superficial layer of epidermis becomes horny; the crusts 
then become loose and healing results, with scaling, in 2 to 4 
weeks. At the affected places the hair falls out, but with the 
onset of healing it begins to grow again. In rare cases the 
changes do not pass beyond the erythematous stage. 

In the severe form the skin inflammation extends over large 
portions of skin, especially if the mode of feeding is continued 
unchanged in spite of the occurrence of the disease, and the 
animals stand in dirty, badly ventilated barns. The trouble is 
accompanied by severe general symptoms. In addition to the 
extremities of the limbs a similar eruption occurs on the thighs, 
especially on their inner surfaces; further, on the skin of the 
scrotum or udder, under the lower belly, on the sides of the 
body, on the neck, tail and in the anal region. At all these places 
the skin, the greater portion of which loses its hair, is thrown 
into close folds, raw and in spots purulent, covered with thick 
crusts, while at the joints deep cracks are formed from which 
angry looking ulcers develop. In such severe cases the extremi- 
ties finally become considerably thickened, abscesses develop 
under the skin, at the coronet the integument may even become 
necrotic and a purulent inflammation of the joint may arise. 
Sometimes suppurating ulcers with reddish edges as large as a 
one-cent piece are seen at the same time in the oral cavity, 
especially on the edges of the upper jaw (Cadéac). 
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Meanwhile profuse diarrhea sets in, together with total loss 
of appetite and great weakness, which enfeeble the animals: 
more, so that some lie continuously on the ground and eventu- 
ally die from exhaustion or in consequence of pyemia or sep- 
ticemia. With the onset of diarrhea the exudation in the skin 
becomes less, whereupon it becomes drier and stiffer and more 
closely attached to the subcutaneous tissue. 


In potato rash the following symptoms have been noticed aside 
from the usual ones: Inflammation of the hair bulbs and general fall- 
ing out of the hair in horses, inflammation of the prepuce in steers 
and sheep, reddening of the vulva in cows, edema at different places in 
the skin, and finally itching of the skin in sheep; and all these have 
occasionally been observed without a visible outbreak of rash (Schin- 
delka). 


Course and Prognosis. In the great majority of cases the 
disease runs a favorable course, resulting in complete cure 
within 2 to 4 weeks. In neglected cases, however, the animals 
become emaciated in consequence of the increasing inflammation 
of the skin and of the diarrhea which often is associated with it, 
and the affection may then last for several months; but even 
here recovery may occur if the attack is limited to the feet. 
Cases of death are observed only exceptionally and generally 
only when the inflammatory process has involved the deeper 
layers of the skin-and if the ulceration of the integument, the 
purulent ichorous inflammation of the subcutaneous connective 
tissue or of the articulations of the feet lead to a general in- 
fection. 

The prognosis is generally favorable if the necessary change 
of food is carried out in good time; a severe course is only to 
be feared under very unfavorable hygienic conditions. 


Diagnosis. The history of the case, which is usually easily 
obtained, that is, feeding on potato slop or potatoes in large 
quantities, and likewise the acute vesicular and moist character 
of the inflammation limited to, or at least beginning on, the 
extremities facilitate the diagnosis. In the fattening barns of 
potato distilleries the socalled dirt eezema and dermatophagus 
scab are also seen frequently, but dirt scab does not extend 
above the fetlock joint and is not accompanied by general symp- 
toms, while dermatophagus scab develops much more slowly 
and corresponds in character to chronic eczema without vesicles 
and moisture. The demonstration of scab mites in the crusts 
does not necessarily exclude malt eczema, for the parasites may 
also be found on the skin in this disease; it is accordingly of 
importance in all cases to make a diagnosis from the clinical 
symptoms of the disease. Ulceration of the claws, intertrigo 
between the claws, further foot-and-mouth disease are limited 
to the interdigital spaces or the edges of the coronet; the large 
vesicles present in foot-and-mouth disease will not easily be 
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mistaken for those of malt eczema. Panaritium (foot rot) may 
indeed form a complication of distiller’s slop eczema, but since 
more distant portions of the skin are involved in eczema, it can 
readily be differentiated from panaritium due to other causes. 


Treatment. The first step in treatment is the removal of 
the cause by the suspension of malt feeding, by reducing the 
daily rations of swill or potatoes down to the non-injurious 
quantity, and by the addition of raw food or crushed grain, 
bran or oil cake. The less potatoes or slop the animals receive 
the more rapidly they recover, and only when all bad symptoms 
have disappeared, the daily quantity of the previously injurious 
food may again be gradually increased; yet it appears in- 
advisable, at least at the fattening period, to feed the maximal 
quantity. If dry food is not procurable in sufficient amount, 
one can lessen the injurious effect of the malt by making a mash 
of one-third of corn and two-thirds of potatoes (Marker), be- 
sides the addition of chalk (50 to 100 gm. to 50 liters of swill) 
or lime water (2 to 3 liters daily) is advantageous (Haubner & 
Siedamgrotzky). The result of the treatment will be aided by 
daily exercise of the animal in the open. Eggeling saw the 
disease disappear from a herd after the distiller’s waste was 
kept heated by steam at 60°. Musterle saw the disease dis- 
appear almost completely after the feed scalded with boiling 
wash had been given to the animals at a temperature of not 
less than 45° R. 


In the local treatment it is necessary to keep the animals 
dry and to litter their stalls well with dry straw. Otherwise the 
principles of treatment are the same as in eczema (see page 
936). 
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Other Food Rashes. Hess frequently saw an eruption simi- 
lar to that of eczema in cattle fed on malt. The extremities 
were usually affected and in severe cases the udder as well, 
and in such cases a general disturbance of health was observed. 
Recovery occurred in 8 to 30 days. For treatment 10 to 30% 
of creolin ointment was recommended. Schmidt observed in 
several cows a nodular eruption with subsequent formation of 
hemorrhagic cracks and scabs. (Hess, Kongr. Bern., 1895, 286. 
—Schmidt, W. f. Tk., 1903, 273.) 
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Large amounts of the skins of pressed grapes (Roll) or the husks 
of grapes and vine leaves (Faller) given as food cause an eruption 
similar to malt eczema which is accompanied by diarrhea. (Faller, 
Af. Tk, 1899, XX V,-225)) . 

Reinhardt saw an eczematous eruption on the extremities, round 
about the eyes and mouth in 3 calves fed on rice bran (W. f. Tk., 
1891, 87). After excessive feeding of sesame-meal to cattle, Goehre saw 
attacks of eczema, beginning with falling of the hair at the root of the 
tail, on the ischium or in the region of the neck, associated with moderate 
itching ; it extended over the whole body, leading to a degree of thicken- 
ing of the skin, with crusts forming in places. (S. B., 1911, 67). 

Déderlein observed in cattle an exanthema like that of malt eczema 
after feeding on white mustard (W. f. Tk., 1896, 77). 

Sipp described an attack of dermatitis similar to slop eczema; 
it had occurred in cows and bullocks after feeding the residues of 
pressed beet-root and affected the skin of the extremities, head and 
neck (Pr. Mt. 1852-53, 65). 

An enzootic of hop exanthema was recently reported by Zaruba in 
a large cattle herd. The disease occurred year after year on this estate 
after the animals had daily received a certain quantity of tendrils of 
the: hop plant freed from the umbels, and after a bad harvest the 
disease showed a wide extension. The skin of the udder and of the 
posterior extremities was affected mostly; in some animals, however, 
the fore extremities and the lower chest, and in one case the whole sur- 
face of the body were attacked. The clinical picture agreed in general 
with that of malt eczema. The cessation of hop feeding, exercise in 
the open and suitable local treatment produced a cure within 10 days 
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Roéder saw a severe moist eczema limited to the fetlocks in three 
horses after feeding on peat molasses (S. B., 1900, 255). 

Finally Mouilleron observed in horses an eruption similar to that 
of malt eczema, which occurred after feeding on corn glucose cakes. 
Fever and general symptoms, as well as motor disturbances were noted 
in the acute cases. The disease usually commences in the fold of the 
fetlock, gradually passing on to the anterior surfaces of the extremities, 
and spreads up to the hock or carpal joint. At times, the skin 
at the inner surface of the thigh, the prepuce, the neighborhood 
of the rectum, the eyes and the lips is also involved. At the last named 
places one misses the otherwise prominent moist surfaces, the skin ap- 
pears very dry, stiff, cracked and painful. If the disease develops 
more slowly, moisture is slight at the extremities, and the exanthema 
is very obstinate; but in other cases it can be made to disappear in 
3 to 5 weeks by a change of food and by proper local treatment (Rec. 
1907, 569). 


(a) Buckwheat Rash. Fagopyrismus. 


Buckwheat exanthema is a skin disease occurring from the 
simultaneous effects of buckwheat and sunlight; according to 
the intensity of these factors it may occur either as a simple 
redness of the skin or, as a more or less intense inflammation, 
which may even lead to necrosis of the skin. 
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Occurrence. The disease is found chiefly in sheep; swine, 
cattle and goats being attacked much less often, and horses 
only exceptionally. Only white or white spotted animals are 
affected. The disease appears only in certain years and in 
certain localities (Dammann). 


Etiology. The cause of the disease is found in the inges- 
tion of buckwheat (Haidekorn; Polygonum fagopyrum and P. 
persicaria). The green flowering plant is most dangerous, but 
the grain, the straw, the chaff and the bran may also produce 
the disease. The eating of buckwheat fodder alone will not 
cause the disease, the effect of sunlight on the white or white 
spotted parts of the skin being also requisite. 


The combined influence of the buckwheat fodder and of the sun rays is always 
necessary to produce the disease and the feeding of the same material is harmless 
for black animals and for the black portions of the skin. Experience has shown that 
both black animals and animals that were dyed black remained free from the disease, 
as did also the pigmented portion of the skin of spotted animals, and that white 
animals whose hide was covered by dust and dirt were affected less severely, other 
things being equal. On the other hand, it has also been observed that buckwheat 
fodder usually is not effective even in white animals if it is given in cloudy weather, 
in winter or in the barn. It is not necessary for the occurrence of the eruption that 
the animals should be exposed to the action of sunlight at the same time that they 
ingest the buckwheat fodder; cases have been observed in which the disease followed 
the exposure to sun rays in 3 to 4 weeks after a copious ingestion of such food. 
The combined action of buckwheat and sunlight was recently determined experi- 
mentally on white mice and guinea pigs by Ohmke, who found that buckwheat loses 
its injurious effect by extraction with alcohol and that the extract exerts a toxic 
effect upon white animals on exposure to sunlight. Bichlmaier, however, did not 
observe any injurious action from buckwheat or from alcoholic extracts in his ex- 
periment animals. 


Pathogenesis. Buckwheat rash is considered at present as 
a reaction to light on the part of the skin which has been sensi- 
tized by a fluorescent substance contained in the buckwheat, 
unless the action of the chemically active rays is prevented by 
pigmentation. Busk, Ohmke and Fischer especially found that 
the alcoholic extracts of buckwheat were clearly fluorescent. 
Tappeiner demonstrated that various fluorescent substances 
render the tissues more sensitive to light because they absorb 
the chemically active ultraviolet rays to a greater degree. In 
extracts of buckwheat prepared with alcohol, ether and chloro- 
form, Fischer saw microscopically small rounded to angular 
granules which are said to be present in the blood of the experi- 
ment animals and are capable of absorbing the ultraviolet rays. 

According to another view, buckwheat is said to contain 
poisonous substances, under certain conditions of soil and under 
the action of microorganisms, or these are formed only in the 
digestive canal of the animals. These poisons are absorbed and 
circulate in the blood and are claimed, by Schindelka, to injure 
the vasomotors and thereby produce alterations in the vessel- 
walls of the unpigmented skin under the influence of chemically 
active rays. The same poisons are said to cause digestive dis- 
turbances and troubles in the central nervous system. 
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Dammann believes that the cause of the disease is found in certain fungi in 
the buckwheat which come in contact with the skin and which injure the unpig- 
mented parts of the skin, either themselves or through their poisonous products. 


Symptoms. In mild cases an erythematous inflammation 
of the skin occurs which manifests itself by intense redness, 
slight swelling and sensitiveness of the skin at the affected spots 
as well as by itching. The symptoms diminish in one or two 
days and the animal recovers, yet desquamation as well as 
brownish discoloration of the affected parts of the skin are ob- 
served for some time. 

In severe cases the clinical picture of a vesiculous or ery- 
sipelatous inflammation of the skin is presented; the deeply 
reddened and painful skin swells considerably at the places 
previously mentioned, and in consequence the ears droop limply. 
Often lentil to pea-sized vesicles with clear contents form on 
the skin (socalled head- or pox-erysipelas of sheep) ; after they 
burst moist spots form, which, however, become covered with 
erusts on drying of the secretion. At this time violent itehing 
exists which causes the animal to shake its head and rub it 
against fixed objects. Generally brain symptoms are also 
noticed, the animal running restlessly to and fro, leaping about 
wildly, executing forced movements, or appearing as if badly 
stunned. In many cases the animals also have convulsions. 
The appetite is more or less diminished. 

If the brain-disturbances are considerable or if dyspnea 
occurs as a result of narrowing of the nasal passages, a fatal 
result may take place after 8 to 12 hours, otherwise the disease 
usually results in recovery in a few days, especially if the ani- 
mals are led to a shady and cool place after the onset of the 
first symptoms. . 


Treatment. Change of food and placing the animal in a 
cool and shady place or into the barn soon bring about improve- 
ment. The administration of mild purgatives (castor oil 50 to 
250 gm., neutral salts 50 to 100 gm.) is indicated. If severe 
inflammatory symptoms are present, local treatment must be 
carried out consisting in cold compresses with clean water or 
with lead lotion, possibly also in washing with lime water, while 
later inunctions of carbolized oil (1:10), ime water and linseed 
oil on the reddened skin, as well as a drying powder (such as 
powdered zine oxide and starch equal parts) do good service. 


Literature. Dammann, Gesundheitspfl. d. Haustiere, 1902, 322—Henninger, 
B. Mt., 1886, 15.—Klein, A. f. Tk., 1891, X, 220.—Noack,.S. B., 1897, 141,— 
Ohmke, Lie Be ’Physiol., 1909, XXII, 685 —Schindelka, Hautkrankheiten, 1908, 376. 
—Richlmaier, Monh., 1912, "XXIII, 305 (lit.). —Busk, Uber die Pathog. d. ‘Buch. 
weizenexanthems. Mitt. aus Finsens med. Lichtinst., 1904, H. 9. S. 3.—Fischer, 
Unters. iib. einige Bestandteile d. Buchweizens usw., Diss. Bern, 1909.—Tappeiner, 
M. m. W., 1900, 5. 
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(b) Clover Disease. 


Clover disease consists in a variable inflammation of the 
white portions of the skin of the head and of the limbs, also 
frequently affecting the mouth; general symptoms of illness 
may sometimes be noticed. 


Etiology. Especially after generous or exclusive feeding 
of Swedish or bastard clover (Trifolium hybridum), the disease 
has repeatedly been observed in horses (Damman, Haubner, 
Zipperlen, Michael, Heimann), Kovats saw it also after feed- 
ing on red clover (Trifolium pratense). Enzootic outbreaks 
have been noticed in cattle in consequence of pasturing in clover 
meadows (Berndt, Nevermann) or after feeding with red clover 
(Nissen). Sheep also have been thus affected (Berndt, Never- 
mann). 

The actual cause of the disease is not yet known. <Accord- 
ing to Haubner it is due to fungi, but this view cannot be 
considered to be proved. One might assume that the poisonous 
effect of the clover is somewhat similar to that of buckwheat 
in fagopyrism (see page 947). 


Symptoms. In mild cases there is merely a redness, per- 
haps also a moderate swelling of the white parts of the skin 
on head and limbs, which soon disappears and leaves behind a 
somewhat prolonged desquamation. In cattle the skin of the 
extremities, of the udder, and of the lower belly are favorite 
localizations of the eruption, yet the front of the chest, the 
lower part of the neck, and the parts around the mouth may 
also be affected. 

In a severe attack the parts of the skin mentioned above 
become dark red to bluish red in color, considerable swelling 
and tenderness may be noted sometimes followed in places by 
vesicles, and then a large quantity of yellow colored gummy 
fluid exudes upon the skin which soon dries into rather thick 
seabs. Collections of pus then form, whereupon it exudes 
from fissures in the scabs which have in the meantime become 
eracked, or a purulent layer is disclosed after falling away of 
the seab, which generally takes place within 14 days. Itching 
and inflammation of the hair bulbs were observed by Haubner, 
and Kovats saw inflammation of the lymphatic vessels with the 
formation of abscesses along their course. In case of an in- 
tense intoxication the affected portions of the skin may become 
subject to dry necrosis. 


In severe cases in horses phlegmonous stomatitis (see page 
216), jaundice, colic and nervous disturbances similar to those 
seen in fagopyrismus were noted in addition to the symptoms 
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described (see page 948), also amaurosis and paralysis (Fried. 
berger & Frohner). In cattle Nissen very often saw symptoms 
of pseudo-aphthous inflammation of the mouth (see page 212) 
with the formation of diffuse, yellow croupous deposits on the 
mucous membrane of the lower lip, on the hard palate (es- 
pecially between its bars), and at the posterior part of the 
lingual ligament. Some animals even presented the symptoms 
of a purulent conjunctival catarrh. 


Cases accompanied by severe nervous and digestive dis- 
turbances generally lead to death in a short time, but in the 
other cases recovery ensues with suitable treatment. 


Treatment. In slight cases it is sufficient to stop the clover 
feeding in order to secure a quick recovery of an ailing animal, 
while in bad eases the addition of local treatment with cold 
applications appears necessary; for these, clean water or better 
Goulard’s extract or lead lotion, or Burow’s solution may be 
employed, and afterwards the treatment may be similar to that 
applied in eczema (see page 936). The nervous disturbances 
and the inflammation of the mouth require symptomatic treat- 
ment. 


Literature. Berndt, Pr. Vb., 1905, IT, 23—IHeimamn, Z. f. Vk., 1909, 490.— 
Jakobs, B. t. W., 1905, 790.—Kovats, Vet., 1895, 266.—Michael, 8. B., 1898, 112.— 
Nissen, Maanedsskr., 1909, XX, 602.—Zipperlen, Rep., 1885, 163. 


Exanthema Caused by Other Leguminosae. Kiihn and Bigoteau 
saw an extensive eruption of an eczematous nature in cattle after feed- 
ing on lucerne if this fodder was given in large quantities, especially 
if it was young and luxuriantly grown; the same observation was made 
by Marek. Burmeister noticed a similar skin disease in horses which 
had received vetches in addition to lucerne. 


The symptoms in cattle are similar to those of malt eczema (see 
page 943), only that the eruption, which also commences on the fet- 
locks of the hind legs, spreads rapidly over the whole of the lower 
legs, and sometimes over the inner surface of the thighs, the udder or 
the scrotum, and even over the lower abdomen as well as the anterior 
extremities. The skin of the lower chest and of the breast may also be 
involved (authors’ observation). There is swelling and redness of the 
skin as well as vesicle formation, whereupon copious serous fluid is 
secreted which dries into thick scabs which subsequently crack. Under 
the scabs much pus is collected. Considerable tenderness is always 
manifest. 

In horses the disease occurs either at the same time on the skin or 
mucous membrane of the mouth, or only the skin of the limbs covered 
with white hair is attacked, leading to edematous swelling, the secretion 
of sticky fluid on the surface of the skin, and scab formation. 

Besides stopping or reducing of lucerne feeding, the treatment is 
the same as that in malt or moist eczema (see pages 936 and 945). 


Literature. Bigoteau, Bull., 1894, 456—Burmeister, Mag., 1844, 312 
Kovanyi, A. L., 1907, 471—Kihn, B. t. W., 1894, 521. 
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9. Erysipelatous Inflammation of the Skin. Dermatitis 
Erysipelatosa. 


(Rotlauf, Rose; Erysipelas.) 


By erysipelatous dermatitis is understood a diffuse, sero- 
cellular infiltration of all the layers of the skin, which is mani- 
fested by an intense red color, pain and swelling, and which 


after an acute course passes on to healing with desquamation 
of the skin. 


In the strict sense the name applies only to diseases caused by 
Fehleisen’s streptococcus erysipelatis. It is, however, unknown whether 
this etiologically uniform type of disease—idiopathie and wound ery- 
sipelas—also occurs in animals, but cases which have been met with 
actually correspond with this disease very much clinically, and in con- 
sequence some authors (Roll, Malzew, Semmer, Lucet) have considered 
them to be identical with true erysipelas. 


_ From the definition given it is clear that the red spots developing in swine 
erysipelas do not correspond to the meaning of the pathological term of erysipelas, 
but have merely the significance of redness of the skin. 


Etiology. The external influences mentioned in the etiology 
of erythema (see page 911), especially the effect of too great 
warmth, sun rays as well as chemical substances, produce on 
intense exposure an infiltration of the skin with sero-cellular 
exudate extending into the subcutaneous connective tissue. 
Brandes also proved experimentally that kainit mixed with the 
litter or strewn in the manure pile produced violent inflamma- 
tion of the skin and even necrosis of the extremities and udder, 
and if taken into the stomach may cause a fatal internal disease, 
especially in hens. Traumatic effects especially play a part as 
means of infection. From such causes the disease develops on 
the head and limbs and seldom on other parts of the body, es- 
pecially in horses. The same origin is probably to be attrib- 
uted to the quite common erysipelatous dermatitis on the head 
and neck in swine (Schindelka), as well as to the inflammation 
which now and then occurs in dogs (Froéhner, Miller). Lucet 
isolated a streptococcus quite similar to the streptococcus ery- 
sipelatis from the affected skin of a horse that had died with 
symptoms of erysipelas of the head. This streptococcus was. 
demonstrated on microscopic sections in the distended lymph 
spaces which were filled with exudate. 

Certain food rashes, especially buckwheat exanthema and 
clover or lucerne disease, give rise in severe cases, to symptoms 
similar to those of an erysipelatous inflammation of the skin 
(see pages 949 and 950). 


Straub has noted an erysipelatous inflammation of the fetlock region in military 
horses after drill on stubble fields, while Spath saw a similar disease in cattle that 
were littered on pine and fir needles. Cad¢ac and Nys attribute a vesicular inflam- 
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mation of the skin of horses to the action of an acrid substance of Blaps mortisaga. 
The affection occurred in the months of June and July, and especially affected 
the -head and the region about the mouth. Kossorotow noticed in horses which 
had been ridden over fields thickly grown with wolf’s milk (Euphorbia) a disease 
which was manifested by an inflammation of the skin, with moderate fever, red- 
ness, excoriations and rhagada. 


Symptoms. Erysipelatous inflammation begins either with 
small spots which spread and merge into one another, or it 
may commence with large uniformly reddened patches, in horses 
for instance at the ends of the extremities; there is uniform 
redness of the skin, swelling, elevation of temperature and 
increased sensitiveness on handling. These morbid changes 
which may moreover be accompanied by intense itching, remain 
unchanged for several days, later on, however, the skin becomes 
softer, the brownish epidermal layer desquamates in fine or 
coarse scales, and underneath the healthy skin reappears. In 
an intense inflammation large and small vesicles develop (Ery- 
sipelas vesiculosum et bullosum) which soon burst or suppurate, 
whereupon the surface of the inflamed skin is for a time covered 
with crusts (EH. crustosum). The development of dermatitis is 
often accompanied by a feverish rise of temperature, loss of 
appetite and depression, but these symptoms disappear as soon 
as desquamation commences. 

The pathological processes show certain peculiarities, ac- 
cording to their cause and even more according to breed of the 
animal, especially-as. regards the localization of the changes. 
Thus painful hot swellings develop in horses on the head, around 
the orbits, the nasal openings and the cleft of the mouth, in 
consequence of which respiration as well as mastication may 
be greatly hindered, while at other times the inflammation on 
the unpigmented extremities occurs at the coronets, on the fet- 
locks and shin bones, and then considerable thickenings develop 
in consequence of infiltration of the subcutaneous cellular tissue 
which also recede after cessation of the inflammation. 


A peculiar form of erysipelatous dermatitis was observed by Lebrun as an 
enzootic in military horses. Vertical wounds running parallel with one another 
developed in the region of the cleft of the mouth and became covered with 
crusts. At the same time there was ptyalism and hyperemia of the mucous 
membrane. 


«« Diagnosis. Erysipelatous dermatitis manifests itself by 
diffuse inflammatory changes in the skin and by its acute devel- 
opment accompanied by fever. This distinguishes erysipelas 
from the much milder erythema, further from eczema which 
develops more slowly, extends only gradually and is usually 
afebrile. But in eczema the small vesicles develop from the 
beginning while the skin is still comparatively healthy, while 
in erysipelas large vesicles form only later when the skin is in- 
tensely inflamed. In phlegmons purulent infiltration of the 
subcutaneous connective tissue exists. 
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Treatment. Local treatment is only necessary in severe 
eases of erysipelas, while slight cases heal without any treat- 
ment. Cold applications of clear water, Goulard’s extract, lead 
water, also Burow’s solution, or applications of lime water may 
be used. Later on the reddened skin may be anointed with 
carbolized oil (1:10), or covered with astringent powders (see 
page 936). In cases where erysipelatous inflammation is caused 
by an infection, a subcutaneous injection of 3% carbolic acid 
or 1:5000 corrosive sublimate solution at several points of the 
periphery of the affected spot (in horses one can inject 10 to 39 
ec. at one place) checks the advance of the inflammation (Gut- 
zeit, Feldmann). The following may also be used: 10 to 20% 
ichthyol, resorein, creolin, iodoform ointment, then gray mer- 
cury ointment, or disinfecting solutions. Where considerable 
general disturbance of health exists corresponding symptomatic 
treatment is indicated. 


Literature. Cadéac, J. vét., 1902, 515.—Gutzeit, Z. f. Vk., 1892, 301.— 
Kossorotow, Pet. A. f. Naturwiss; 1897, 42.—Lebrun, Bull., 1906, 286.—Nys, Rec., 
1907, 44 (Rev.).—Spath, Mt. d. Ver. bad Tzte., 1903, 86. 


10. Gangrene of the Skin. Gangraena Cutis. 
(Gangrenous inflammation of the skin; dermatitis gangrenosa.) 


By gangrene of the skin is understood a death ef cireum- 
seribed portions of skin, which is produced either as a direct 
result of tissue destruction, or from an arrested blood supply 
to the part, or which arises in the course of deep seated inflam- 
mations of the skin. 


Etiology. In the unpigmented and perhaps sparsely haired 
skin the chemically acting (ultra-violet) rays of the sun produce 
hyperemia on prolonged and direct exposure, and soon after 
erysipelatous redness and inflammation, and if their effect on 
the skin is very intense, they may finally cause death of the 
skin in these places. This form of gangrenous inflammation of 
the skin (gangrena solaris) occurs mostly on the white spotted 
extremities and on the white marks on the head in horses; it 
is noted exceptionally in cattle. Aside from the sun rays, hot 
dry winds may cause the same effect, and similarly gangrene 
of the skin may also result in consequence of freezing (con- 
gelatio) or burning (combustio). 

Chemical substances circulating in the blood may cause 
dry gangrene of the skin. This is observed most frequently in 
ergot poisoning in which parts of the skin and even whole parts 
of the extremities, the ears, the tail, in fowls the comb, the 
wattles and tip of the tongue, in ducks the beak, etc., mortify 
and are cast off (Ergotismus gangrenosus). The cutaneous 


gangrene occurring sometimes in clover disease is likewise 
ol. 2—60 
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caused by chemical poisons. Necrosis of the skin in horses is 
also sometimes a symptom occurring in lupinosis; Lathyrus 
sativus, lucerne and buckwheat may produce a like action on 
the uncolored parts of the skin. A: similar gangrenous inflam- 
mation develops on the extremities of horses on the coronets 
and fetlocks, sometimes without any assignable cause (socalled 
necrotic eczema) in which, however, the injurious effect is prob- 
ably due to bacteria. 

The frequent skin gangrene occurring in swine is mostly 
eaused by the baeill of swine erysipelas (Jensen), which mul- 
tiply in the vessels of the skin, producing in mild cases a serous 
infiltration (urticaria) and in severe cases a tissue necrosis. 
The same thing may also be noticed quite frequently in swine 
plague or hog cholera. In the course of purpura hemorrhagieca, 
gangrene of the skin may occasionally be observed. Other 
pathogenic bacteria (Bac. necrophorus and perhaps others) 
doubtlessly play a part in cases where a quick destruction of 
neighboring tissues results from insignificant injuries. 


In the Hungarian stud at Mezohegyes in a stable where a slight inflammation 
of the heels of the animals had been noticed every year in the months 
of July and August, in the year 1889 gangrenous inflammation of the fold of the 
fetlock occurred among 1 and 2 year old stallion foals which were kept here, and 
assumed an enzootic character. Thirty foals became affected and the disease assumed 
such a severe character that in some cases gangrene of the tendons, ligaments 
and bones developed. The cause was probably an infection with the bacillus of 
necrosis. 


Continuous pressure on the skin at times causes mortifica- 
tion in consequence of disturbing its nutrition, and this may 
frequently be seen in animals lying on the ground for a long 
time, on parts of the skin which immediately cover bones. The 
same is brought about by severe contusions. 

Finally, corrosive substances such as concentrated acids, 
alkalies, etc., cause a mortification of the parts that are touched 
immediately as well as neighboring portions of skin, in conse- 
quence of coagulation and destruction of the cell albumen. 


Symptoms. Gangrene of the skin is preceded either by 
acute eczema, in which case reddening, increased sensitiveness 
and swelling of the skin are noticed, or it presents itself im- 
mediately without such prodromal symptoms. After the onset 
of necrosis the skin becomes brown, and at the same time its 
sensitiveness diminishes to complete anesthesia. If the process 
remains more superficial, only the epidermis of the stiff and 
dry skin dies and is thrown off in thick lamella from the cutis, 
which is then covered by a fresh outer skin. 

If, however, the necrotic process extends more deeply, the 
skin in its whole thickness turns into a black, dry, parchment- 
like layer, round about which acute inflammation may often be 
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noticed. The pus exuding from this inflamed wall separates 
the dead portion of skin, which is finally cast off, and the ul- 
cerated surface remaining in its place heals by granulation and 
cicatrization, unless a general infection is associated with the 
inflammation. In more severe cases the necrotic inflammation 
extends still deeper, to the tendons and ligaments, whereupon 
a purulent ichorous process arises in the neighboring joints, 
which leads to destruction of the joint surfaces and finally to 
general infection by metastasis. This course is especially to 
be feared on the extremities of horses, cattle and sheep, and 
even if no fatal pyemia or septicemia intervenes, the animal 
becomes quite useless because the joints become stiff or the 
cicatrices contract very much, thus interfering with motion. 

In many eases of wound infection the inflamed skin changes 
to a greasy, pulpy, dirty colored mass (Gangrena humida). 
The process can be arrested after a time even in these cases, 
and after throwing off of the necrotic tissue, a healthy granula- 
tion tissue develops, followed by cicatrization, while in other 
cases a general infection is associated at times with the local 
complaint. 

In dry necrosis (mummificatio) the skin alone or together 
with its subjacent layers becomes insensitive without exhibiting 
any inflammatory symptoms; the skin shows a black, dry ap- 
pearance, while under it the tissue is hemorrhagically infil- 
trated. Finally the dead portion is cast off from the living 
tissue by sloughing. 


Treatment. In commencing gangrene the friction of the 
affected parts of the skin with desiccating (lead, zine oxide) or 
disinfecting (iodoform, ecarbolic, boracic) ointments, seems in- 
dicated. The dead parts should be removed with the knife and 
the remaining ulcerous surfaces treated according to the rules 
of surgery. Sloughing is hastened through the production of 
hyperemia by means of warm fomentations and poultices. 


Literature. Cuillé, Rev. gén., 1905, VI, 457.—Frohner, Monh., 1901, XII, 
205.—Jensen, D. Z. f. Tm., 1892, XVIII, 40, 272.-—Paszotta, Monh., 1901, XII, 
256.—Sequens, Vet., 1896, 471—TAtray, ibid., 1895, 161.—Johnk, T. R., 1912, 359. 


Necrobacillosis of Sheep. Skin necroses caused by the bacillus 
necrophorus occur especially in sheep, and not infrequently in enzootic 
extension. The respective cases of disease have been designated vari- 
ously, according to the localization of the lesions. (Concerning the’ 
relations of necrobacillosis to aphthous inflammation of the mouth in 
sucklings, see page 207.) 

To this disease belongs especially the socalled sore mouth of sheep 
(Impetigo labialis), which generally attacks only lambs and commences 
at the edges of the lips with small vesicles, which are filled with clear 
fluid. At the same time the lips appear more or less swollen, and in severe 
cases the appetite is diminished. By rubbing of the mouth, and some- 
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times in taking food the vesicles burst and leave intensely reddened, 
bleeding surfaces which afterwards become covered with brown crusts. 
By the formation of fresh vesicles in the neighborhood the process 
spreads to the angles of the mouth and to the region of the nose, and 
the skin of the lips is transformed into a raw, granulating surface 
coated with dirty masses which appear either purple red or yellowish 
white and are always covered with broad cracked scabs. If the process 
is fairly extensive, a purulent mass makes it appearance on pressure 
upon the crust. On the inner surface of the lips one finds only excep- 
tionally raw granulating surfaces which are more frequent on the gums 
and hard palate, and a peculiar smell, reminding one of Limburger cheese, 
is emitted from the mouth. The nutrition of the animal becomes. poor 
in consequence of the painful complaint and many animals even die. 

In certain outbreaks. the disease attacks the neighborhood of the 
nasal openings, the cheeks and the eyelids, or in some animals it may 
occur on the extremities where similar changes develop as on the lips. 
This form of the disease is designated by Mohler as ‘‘lip and leg ulcer- 
ation of sheep.’’ 

From its localizations on the coronary band the disease is also 
known as ‘‘foot scab of sheep’’ (‘‘foot rot of sheep’’ in America, ‘‘con- 
tagious foot ret’’ in England, ‘‘piétin contagieux’’ in France). The 
inflammation begins at the coronary band and small ulcers develop at 
the heels, which discharge a purulent secretion, emitting a peculiar odor. 
In severe cases the process extends more deeply and fistulae may form, 
sometimes also necrosis of ligaments, tendons and bones (Mohler & Wash- 
burn). 

Owing to its localization on the genital organs the disease manifests 
itself in female animals-by a painful swelling of the vulva, by ulcer- 
ation on the vulva and on the adjoining skin, and by a slimy or purulent 
discharge from the vagina. In rams and not infrequently in wethers, 
the disease begins with the formation of pale yellow small spots in the 
skin of the prepuce, the preputial opening and on the penis. These spots 
soon change into ulcers, which gradually become larger, often coalescing 
with one another, so that the whole surface of the sheath becomes ulcer- 
ous. The sheath is generally more or less swollen and reddened. 

The various forms of necrobacillosis just described now and again 
occur combined with one another. Thus contagious foot rot or the 
disease of the genital organs may be observed together with impetigo 
labialis; indeed all three forms of the disease can be present at the 
same time. 

Necrobacillosis of sheep has been found principally in North Amer- 
ica, England and France as an enzootic (MacFadyean, Berry, Williams, 
Knowles, Flook, Moussu, Besnoit), but outbreaks have also been re- 
corded in Germany (Peter, Hasenkamp, Pr. Vb.), in Hungary (Vigadi) 
and in New Zealand (Gilruth). 

While the bacillus of necrosis is the actual cause of the changes, 
predisposing factors play an important part in the spread of the dis- 
ease, rendering possible the entrance of the bacilli into the tissues of 
the body and a rapid extension of the disease in a flock. Of special 
importance in this connection are abrasions or wounds of the mucous 
membrane or of the skin. Such lesions easily occur on the lips and the 
edges of the nose from the ingestion of very rough or hard food, or 
when feeding on pastures in which thorny, prickly shrubs are accessible. 
Consequently numerous cases are noticed, especially in dry years. 
Abrasions and wounds easily arise on the extremities by travelling over 
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recently graveled roads, on frozen snow, and also by pasturing on 
meadows containing thorny, prickly plants. The skin of the vagina 
and that of the prepuce is easily subject to abrasions in the covering 
act. As further predisposing causes may be noted: a diminution of 
the power of resistance of the skin through cold, standing in dirty, 
soiled straw and travelling on muddy roads. Weakness and insufficient 
nutrition also cause a predisposition to the disease. 

At times, however, necrobacillosis seemingly appears without the 
intervention of any predisposing factors, attacking especially the mucous 
membranes, principally in very young animals, owing to the softness 
of their tissues or probably to an increased virulence of the bacillus. 

Artificial transmission of the disease was successful by rubbing the 
crusts into the scarified skin (Mead), on the mucous membrane (Vigadi), 
by putting a pledget of cotton impregnated with the discharge from 
the genital organs into the preputial opening (MacFadyean) and by 
inoculation of cultures of the necrosis bacillus. In an enzootic in the 
Prussian district of Wittenberg, the shepherd was also infected by the 
affected sheep, and large lentil-sized nodules formed on his hands, which 
in 3 to 4 days changed into small ulcers and healed up in about 10 days. 


A foot disease in sheep, similar to that just described, may be produced by 
other bacteria. In an enzootic in the Transvaal, Theiler found the necrosis bacillus 
to be absent, and demonstrated instead a short, Gram-positive bacillus, with cultures 
of which he was able to produce the disease artifically. 

The course of the disease is generally benign, yet now and then losses of 10% 
of the affected animals have been noted. 

The treatment consists in removing the crusts and granulations and then in 
washing or swabbing the places with disinfecting fluids. When the disease is 
localized on the lips and edges of the nose, inunctions with a 5% eresol or tar oint- 
ment, to which 10% flowers of sulphur may be added are more appropriate. The 
sheath or vagina may be syringed out daily with a 2% solution of potassium per- 
manganate or with 75% hydrogen peroxide. Eakins recommends hot baths with 
5% cresol or coal tar creosote; the ulcerated places are clipped and are flushed 
with the hot fluid, or touched with nitrate of silver. In the treatment of the feet, 
Oppermann was successful after frequent applications of 3% solution of pyoktanin 
to the affected spots, and of tar with 10% sulphate of copper solution, also paintinz 
with sulpho-carbolic acid and alcohol (1:3). 

Preventive measures are cleanliness and the disinfection of the quarters of the 
animals, isolation of newly bought animals for a period of two weeks, isolation of 
diseased subjects and the avoidance of infected pastures for the space of a year. 
Oppermann recommends the following procedure: When the animals are returned 
to the barn in the evening, they are made to pass through a box, about 8 to 10 
em. high, the bottom of which is covered to a depth of 5 em. with a mixture of 
straw, tar, creolin, slaked lime and water and sulphate of copper. Eakins & Kaupp 
are experimenting with a vaccine and a serum. 


Literature. Kondor, Ung. Vb., 1901.—MacFadyean, J. of comp. Path., 1903, 
375.—Mead, Am. v. Rev., 1905, 441.—Mohler, Lip-and-leg ulceration of sheep. 
Anim, Ind. Cire, 160, 1910—Otto, S. B., 1905, 237.—Peter, B. t. W., 1899, 168.— 
Pr. Vb., 1901, II, 25.—Williams, J. of comp. Path., 1904, 64.—Eakins, Am. vet. Rev., 
1912, 798.—Hasenkampf, D. t. W., 1909, 237.—Oppermann, Pr. Vb., 1909, II, 24.— 
Reid, Vet. Jour., 1911, 78.—Rouaud, Rev. vét., 1911, 1—Schleiffer, A. L., 1910, 1— 
Theiler, Vet. Journ., 1911, 659. 


Necrobacillosis of Other Animals. Besides occurring in sheep, 
necrobacillosis not infrequently affects other species of animals, partly 
as a sporadic and partly as an enzootic disease. Of these is to be men- 
tioned first of all diphtheria. of calves (see Vol. I). In Para- 
guay, Elmassian & Ulizar saw an enzootic of necrobacillosis in adult 
cattle, where the necrosis attacked the skin almost regularly in the 
perineal region, and only exceptionally on the tail, udder and ears 
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The interdigital panaritium and the necrotic (malignant) inflammation 
of the claws in cattle also belong to this category (see Vol. I). 
Finally many eases of pseudo-aphthous inflammation of the mouth (see 
page 212) arise from an infection with the necrosis bacillus. This 
was the case in an enzootic in cattle described by Vigadi. The disease 
commenced here with apathy, diminished appetite and slight fever. 
After 1 to 2 days salivation occurred, and on the reddened mucous 
membrane of the mouth, especially on the inner surface of the lower 
lip, of the dental pad of the upper jaw and the tip of the tongue, 
necrotic patches appeared which varied in size from that of a lentil to 
that of a quarter; they were roundish, grayish white; after their re- 
moval the tissue of the mucous membrane was intensely reddened and 
bleeding. In several cases the necrotic process also attacked the deeper 
layers, whereupon deep ulcers with dirty grayish white smeary deposits 
were formed. Simultaneously with these changes the lips, the ale of 
the nostrils and the region of the cheeks showed painful swellings, in 
some cases diffuse, yellowish brown scabs under which the skin was 
intensely reddened, denuded of epithelium, and moist. Not infrequently 
the skin of the feet was also affected, while the swollen and painful skin 
of the interdigital clefts, more frequently, however, that at the edges 
of the coronet, became necrotic at places varying from a one-cent to a 
twenty-five-cent piece in size, and gave place to bleeding ulcers with 
ragged edges. Now and then also grayish brown, firmly adherent scabs 
were formed at the same time on the swollen skin of the fetlock region 
which covered a moist surface denuded of epithelium. Recovery fol- 
lowed in slight eases within 10 days, and it occurred even in the 
severe cases by keeping the affected parts clean but without other special 
treatment. 

In goats, enzooties of inflammation of the mouth have been observed 
in France and Germany, the clinical appearance of which coincides with 
that seen by Vigadi in cattle; only that the process remained limited 
to the mucous membrane of the mouth, and the neighborhood of the 
mouth. According to Cadéac and Mohler these cases also belong to 
necrobacillosis. 

As a further form of the disease may be noted the necrotic inflam- 
mation of the fold of the fetlock in horses, which may occur as an en- 
zootic, and also the necrobacillosis of rabbits. 

In suckling pigs, Eber saw a contagious necrobacillosis of the snout, 
associated with crust formation; the affection extended to the mucous 
membrane of the mouth, of the cheek, to the hard palate. 

In dogs, necrobacillesis of the skin causes redness, swelling and loss 
of hair; an abscess forms under the skin, from which pus mixed with 
blood and necrotic tissue is discharged through deep sinuses. The 
process does not usually incline to extension, although similar changes 
may appear at several places. The favorite places are the tail, the re- 
gion of the anus, the paws, the hock joint, elbow, fore-arm, prepuce, 
nose and lips. The necrosis bacilli enter in places where there are losses 
of substance, which are caused in part by acarus mites. The disease 
is refractory to treatment, scarification and free incisions into the 
abscesses with disinfectant flushings being indicated. (Gray.) 


Literature. Elmassian & Ulizar, A. P., 1906, 969.—Pr. Vb., 1903, II, 18.— 
Vigadi, A. L., 1906, 423.—Cuillé, Rev. Vét., 1905, 750.—Eber, Leipz. Ber., 1909-10, 
49.—-Gray, Vét. Rec., 1911, 322. 
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11. Hardening of the Skin. Scleroderma. 


Gabarret and Lécuyer described a skin disease of swine which 
occurs especially in old boars and gradually leads to hardening and 
thickening of the skin. Starting from a spot in the middle line of the 
back, the process gradually progresses forwards and backwards, as well 
as on the sides of the body. At first the skin is firm, cool and moist 
later on, however, it becomes dry, very firm and can no longer be picked 
up in folds. Together with the gradually increasing thickening of the 
skin (up to 5 em. thick) the subcutaneous connective tissue atrophies, 
the fat layer disappears almost completely, and the shrunken skin is in 
almost immediate contact with the bones. The animals become greatly 
emaciated and finally die. The thick skin is extremely hard to cut, the 
- eut surface shows a lardaceous luster and is pure white in color. On 
cooking it does not become softer, but harder. According to Basset 
this is a physiological process met with in all boars. (Basset, Bull., 
1910, 44.—Lécuyer, J. vét., 1882, 300.) | 

Pflug saw a similar disease in a calf. 


Ichthyosis. (Fish scale disease.) 
This disease was observed in newborn 
calves whose skin was covered to a 
variable extent with horny scales 1 
mm. thick, and as a result appeared 
very rough and stiff. The gray or 
bluish seales of epidermis formed nar- 
row bands separated from one an- 
other by narrow grooves or clefts 
which are arranged vertically to the 
axis of the body. The cause of the 
affection lies in an unusual hyper- 
plasia of the papille of the skin, 
which leads to the formation of a 
_ very thick and horny epidermis. In 
the cases which hitherto have heen ob- 
served the calves lived only 1 to 4 
days. In a ease noted by Sand the 
sharp edged scales of the calf injured 
the mucous membrane of the genital 
passage during parturition. Szathmary 
saw a case in which the first calf of 
a cow was affected with general atri- 
chia, the second one with ichthyosis 
and the third with partial atrichia; 
he assumes, in consequence, that an 
etiological relation exists between the 
two conditions. (Sand, D. Z. f.Tm., 
1893, XIX, 111; ‘Szathmary, A. L., 
1910, 521.) 


Acanthosis Nigricans. (Keratosis er Ss ee 
nigricans; papillary and pigmentary 
dystrophia.) This abnormality con- 
sists in a symmetrical! bilateral hyper- 
trophy of the papillary bodies, in- 
crease of pigment in the stratum corneum and germinativum of the epidermis, 
further, contrary to the like-named disease in man, also in an inerease of pig- 
ment in the papillary bodies, round about the glands and blood vessels, and 
finally in a moderate thickening of the horny layer chiefly in the furrows of the 
skin. This disease was first described in veterinary literature by Schindelka and 
was recently studied by Habacher. At the Vienna clinic seven cases occurred in 


Fig. 150. Acanthosis nigricans on the under 
surface of the neck of a dog. 
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the course of ten years; and the authors have observed three cases. It develops 
chiefly in young animals from causes not exactly known. The places of predilection 
of this skin affection are the axilla, the fold of the stifle, the extensor side of the 
toes, then the skin of the scrotum, the region around the anus, the under surface 
of the tail, the lower belly, the under side of the neck, the region of the corners of 
the mouth, the eyelids and the lips. On these places swelling of the skin and falling 
out of the hair occurs, the skin being at first softer to the touch than usual, and, 
in consequence of the more plainly prominent normal skin grooves, it appears like sha- 
green or seal-skin leather (Fig. 150). With the simultaneous occurrence of a deep 
grayish blue to black-brown pigmentation isolated papillary or condyloma-like eleva- 
tions become plainly noticeable, parallel or crosswise ridges form which separate the 
furrows. In consequence the skin becomes harder and firmer or rough like a grater . 
Slight exfoliation is noticed only exceptionally, but itching is generally present. At 
times the process involves the claws or the neighboring mucous membranes, and in 
such case red, soft, not bleeding, granulations are formed on the mucous membrane. 

For the differential diagnosis acariasis must particularly be considered, because 
in this disease the deposit of pigment in the skin may also occur, but it does not 
show a symmetrical localization and the abnormal pigment can be removed together 
with the superficial layer of the epidermis; moreover in acariasis, mites are present 
in the skin. , 

The treatment consists in the employment of bran baths with subsequent inunec- 
tions of fat, in the internal use of arsenical preparations, as well as in the employ- 
ment of salicylated aleohol (8%) or of ol. Jecoris Aselli with 2.3% salicylie acid. In 
the cases of the authors 10% naphthol ointment was used with advantage, while 
Uebele achieved success with 5% salicylic ointment or with Esterdermasan, provided 
any granulations that were present were removed with the scissors. A lasting cure 
is, however, not often obtained, relapses being common.—(Habacher, Monh., 1909, 
AXL 97 [.Lit].) 

Préscholdt found, on the inner surface of the ear of a horse, flat, warty, 
generally unpigmented, more rarely pigmented papillary acanthomas, which arose 
from a primary epithelial and secondary connective tissue proliferation. The 
etiology is unknown.—(Proscholdt, Papillary Acanthoma, ete., Diss. Bern., 1908.) 


12. Thickening of Cellular Tissue. Pachydermia. 
(Elephantiasis.) 


On the posterior extremities of horses, very rarely on the head, 
the skin, together with the subcutaneous connective tissue, may thicken 
considerably as the result of long continued or frequently repeated in- 
flammatory processes (eczema, erysipelatous inflammation, lymphan- 
gitis, glanders), or from continuous venous stasis and edema. The affected 
parts of the body become deformed and the legs resemble the thick 
cylindrical limbs of an elephant, but if the head is affected it becomes 
like that of a hippopotamus. On the feet the hypertrophy of the skin 
and of the subcutaneous connective tissue commences at the coronet 
and fetlocks and extends to the legs and even to the thighs. The bend- 
ing of the joints is more and more, limited, and finally becomes impos- 
sible; then the horse can only move by flexing the hip joint and drag- 
ging its column-like limbs along the ground; if it lies down it is unable 
to rise without help. In spite of this the animal may be used for work 
for 1 to 2 years, provided it is not made to go faster than at a walk. 
The skin is at first rather soft and pits on pressure (Elephantiasis 
mollis) ; later on, however, it becomes very firm, almost hard as wood 
(E. dura). Its surface appears smooth (EH. levis s. glabra) or lumpy 
(HE. papillaris et verrucosa). Kitt observed an actinomycotiec elephan- 
tiasis of the ear muscles in a pig. 

The skin disease itself is incurable and the treatment is limited 
to keeping clean the thickened parts of the body (washing with Burow’s 
solution or acetate of lead lotion). (Barth, Z. f. Vk., 1908, 60.—Eber- 
hard SB tyoW..20906;250) 
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13. Herpes communis. 


_ Herpes communis is an acute eruption with the formation of 
vesicles, arranged in groups and filled with clear serous fluid; they 
have a reddened base and heal in a brief time. 


Etiology. _Herpes seems to be infrequent in domestic animals and 
has been described only in horses (Siedamgrotzky, Schindelka) in the 
course of gastrointestinal catarrh and as a symptom of infectious rhinitis 
and of influenza. It is possible that herpes may develop in other febrile 
affections and in other animals, because in man it is frequent under 
these conditions (Herpes febrilis). It is uncertain whether toxic in- 
fectious factors or a local irritation of certain nerves are concerned in 
its production. 


Symptoms. The eruption of herpes appears with preference at the 
junction of skin and mucous membrane, or near the openings of the 
body; in horses particularly on the lips and nose (Herpes labialis), in 
infectious rhinitis also on the cheeks, neck, the sides of the chest, on the 
joints, these localities being involved separately or simultaneously. The 
itching is moderate, the skin is slightly reddened and swollen; vesicles 
form closely together, from hempseed to lentil size, filled with a clear 
fluid, which dry into brown crusts in the course of a few days. When 
the crusts fall off, the spots remain lighter in color for several days. 
Sehindelka reports having observed swelling of the regional lymph 
glands. (Ueber den sog. Herpes labialis bei Schafen [Impetigo Labialis]. 
See page 955.) 


Treatment. This consists in preventing the affected parts of tne 
skin from being rubbed, in inunctions with borated vaseline or zine oint- 
ment, also in painting the places with solution of acetate of lead, and 
in the application of bland dusting powders. The eruption heals with- 
out any treatment in a few days to 1 to 3 weeks. 


Herpes Zoster. (Shingles; Zona, Fr.) In human medicine this 
term is applied to a peculiar vesicular eruption in which small vesicles 
occur profusely in the territory supplied by a definite nerve. The 
vesicles usually are arranged in the form of bands or stripes. The red- 
dened skin, which is often edematous, is covered with minute red nod- 
ules, close together, which are transformed, in the course of 1 to 3 days, 
into vesicles, of hempseed to lentil size, filled with a watery fluid; in 
2 to 3 days more they become opaque or dry up; sometimes they may. 
become hemorrhagic. The cause is assumed to be a disease of the inter- 
vertebral ganglia or the nerves themselves, or an affection of the 
trophic nerve fibers. A similar affection is said to have been observed 
by Mégnin in a horse on whose body thickly clustered vesicles formed, 
which crossed the direction of the hairs, forming stripes 1 to 2 ecm. 
broad which were separated from one another by healthy stripes of skin 
of like width, so that the appearance was like that of a zebra skin. 
Further, Hébrant claims to have seen shingles in a two-year-old dog. 
On one flank of this dog a patch about 3 em. broad was covered by sero- 
fibrinous masses, round about which and as far as the median line, little 
nodes and dried up exudate could be seen; severe itching occurred in, 
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paroxysms. After 10 days a similar eruption appeared on the opposite 
side of the body. At first moderate atypical fever was present. The 
animal recovered in 214 weeks. <A certain similarity of the complaint 
to moist eczema of the dog undoubtedly existed (Hébrant, Ann., 1905, 
12). 


14, Pemphigus. 


Pemphigus is a chronic skin disease with periodical vesicu- 
lar eruptions and with the formation of blebs, which may be 
from pea size to as large as a fist. 


Pemphigus therefore does not include all vesicular eruptions which appear as 
symptoms of certain infectious diseases (foot and mouth disease), which form in 
the course of certain well-known skin affections (Dermatitis erysipelatosa; food- 
eruptions, Urticaria bullosa, Eezema bullosum), or which occur without a known 
cause, probably also due to a dermatitis, appearing rapidly and disappearing in a 
brief time without showing a tendency to periodical recurrence. 


Dermatitis bullosa. Most vesicular eruptions in animals, 
which are interpreted as pemphigus, belong here and not to true 
pemphigus. These affections have been observed repeatedly in 
horses (Demoussy, Dieckerhoff, Graffunder), and cattle (Loiset, 
Lucet) ; and exceptionally in hogs (Winkler). 


Etiology. Of the causes of the disease nothing certain is 
known. Its frequent. occurrence occasionally appears to point 
to an infection (Loiset saw it in cattle in the form of an en- 
zootic). Bacteriological investigations hitherto conducted have 
led to no positive result (Ballart saw one case of transmission 
of the disease from a cow, Dasch from a dog to man). 


Symptoms. At times feverish symptoms, perhaps also 
digestive disturbances, herald an approaching attack, while in 
other cases the eruption appears without any such signs. On 
the skin, especially on the trunk, on the lower belly, on the 
inner surfaces of the thighs and elsewhere, vesicles arise upon 
the skin which is swollen, accompanied by intense itching or 
without itching. These vesicles form within 1 to 2 days and 
may become larger than a goose egg; they are semi-spherical 
or flattened and may exhibit a plate-like depression in their 
eenter. The content is clear watery or yellowish, later on it 
may become milky, and flows out after the thin wall bursts, 
while this latter remains adherent to the skin for a long time, 
or it is removed by rubbing, and then an intensely red surface 
becomes visible, which for a time continues to exude a serous 
secretion, but in a few days is covered with new epidermis. 
In this way the process heals completely in the course of 2 to 4 
weeks; in rare cases, however, healing occurs only with the 
formation of seabs, and then fine glistening cicatrices remain 
at the places of the vesicles. 
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Treatment. After rupture of the vesicles occurs, it is suffi- 
cient to apply a non irritating dusting powder to the skin or an 
astringent ointment (see page 936); in case of very extensive 
eruption washing with soap and thorough cleanliness are to be 
recommended. 7 


Literature. Basch, T. Z., 1908, 266.—Graffunder, B. t. W., 1890, 153.— 
Jakobsen, Maanedsskr., 1893, IV, 311.—Lucet, Rec., 1894, 244.—Paulicki, Mag., 
1872, 29.—Sauer, W. f. Tk., 1902, 231—Winkler, ibid., 1891, 47.—Loiset, J. vét., 
1858, 68. 


Pemphigus vulgaris. This skin disease, which corresponds to the 
meaning of pemphigus, probably occurs in animals only very rarely. 
Frohner and Schindelka saw it each in one dog, Paulicki & Hilgendorf 
in a flying dog (Pteropus edulis). In Fréhner’s case large blebs: ap- 
peared on the whole body, except the head, tail and the lower portions 
of the leg*, which burst, leaving moist spots, pink with cherry-red 
centers and cf irregular contour; these failed to show any tendency 
to heal, but rather were covered with crusts again and again. In the 
course of. five weeks the dog was greatly emaciated, he developed 
hemorrhagic gastroenteritis and was killed. Schindelka’s case con- 
cerned a dog about one year old; at intervals which sometimes ex- 
tended to several weeks recurrences took place, the blebs were of 
variable size, completely filled with a watery fluid; the skin was usually 
normal, rarely reddened, slightly swollen and sensitive; the generat 
condition was not disturbed. Recovery followed in the course of about 
nine months. This case was one of Pemphigus benignus in contrast to 
the Pemphigus malignus in Frohner’s case, in which the affected parts 
of the skin showed no inclination to be covered with epidermis. The 
case observed by Paulicki & Hilgendorf in a flying dog was also 
malignant and ended fatally. 


Literature. Frohner, Monh., 1892, III, 497.—Heller, Die vergl. Pathol. d. 
Haut, Berlin, 1910.—Schindelka, Hautkrankh., 1908. 


Pemphigus foliaceus. In this affection, instead of the formation 
of blebs, there is an exfoliation by tearing of the epidermis, after which 
thin shreds of epidermis can be observed on a red basis which is hardly 
moist. This form of pemphigus also commences, usually, with the for- 
mation of blebs, which are not, however, firm. Lafosse saw a skin 
disease similar to pemphigus foliaceus in a mule. After all the hair 
had fallen out, broad epidermal scales formed on the bald skin, after 
detachment of which the fresh layer of epidermis was soon lifted up 
by the exuded serous fluid underneath, and in this way new scales al- 
ways were formed. The animal meanwhile became emaciated, and later 
‘on was attacked by diarrhea (Fréhner, Monh., 1892, III, 497). 


15. Impetigo. 


Impetigo is a disease of the epidermis in which pustules with thin 
walls form through the action of pus bacteria, or vesicles and blebs are 
formed which change into pustules; in man they occur in the course of 
itching skin affections, or occasionally as symptoms of an apparently 
independent infectious skin disease (Impetigo contagiosa). 
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According to Burke the disease develops in horses with fine skin 
under the influence of irritating agencies and unfavorable hygienic con- 
ditions. The resultant pustules are superficial, at first white, like mother- 
of-pearl, later purulent, then rupture quickly, and their contents dry 
up into yellow crusts; when these fall off a hairless spot remains which 
heals without scaling. In some cases of infectious pneumonia, which 
usually ended fatally, Schindelka saw an eruption of impetigo which 
was usually extensive. In infectious rhinitis also a similar dermatosis 
sometimes makes its appearance. 

In cattle an impetiginous eruption may develop in the course of 
rinderpest and of malignant catarrhal fever. 

In hogs impetiginous eruptions are frequent in the course of swine 
plague, hog cholera, rachitis, and in debilitating diseases in general; 
they are then called tar-mange, soot of sucking pigs, crusted eczema. 

In dogs an exanthema of distemper may be accepted as an impetigo 
(Schindelka). Schindelka saw also repeatedly, in pregnant and suckling 
bitches, an impetiginous eruption around the external genitals, on the 
inner surfaces of the thighs and on the teats. 

The treatment consists in softening of the scabs or washing with 
ereolin or soap solution and subsequent dressing with a gE SS or 
astringent ointment. 


Literature. Bénion, Dict., 1888, XVI, 268—Burke, Vet. Journ., 1890, 77.— 
Heller, Die vergl. Pathol. d. Haut. Berlin, 1910.—Schindelka, Hautkrankh., 1908. 


Dermatitis Lichenoides. By this name Dagés described a disease of the 
horse in the course of which large, dry, bald, non-itching surfaces formed on the 
root of the tail, on the back, neck and thighs. After the lapse of six months the 
skin on these spots became painful, inflamed and infiltrated, and hazelnut-sized 
nodules developed on it; at the same time there was violent itching. Later on 
the nodules began to bleed, and thick, yellowish crusts formed, underneath which 
the skin was covered with pus. Finally the nodules became smaller, and in their 
places pea-sized elevations remained, on the surfaces of which the epidermis was 
thick and rough. The acute attack lasted a month, it recurred annually in winter, 
and the affection finally became so extensive that the horse had to be killed at 
the end of three years. Neither in the epidermis, nor the crusts or in the pus 
could vegetable or animal parasites be demonstrated, and transmission experi- 
ments on guinea pigs were unsuccessful. (Dagés, Bull., 1894, 442.) 


16. Acne. 


(Heat rash, summer rash, summer scab, sweating eczema of the 
saddle region, saddle scab, heat nodules, heat pox, nodular 
or tubercle rash in horses; Acne simplex s. vulgaris; 
Boutons [French]; Akne [German].) 


By acne one understands an inflammation of the sebaceous 
glands and hair follicles, not infrequently passing on to pus for- 
mation, and characterized by pin-point to bean-sized nodules 
appearing in the otherwise healthy skin. 


The name acne is not always used in the same sense, in human 
medicine, since some authors consider acne to be only an inflammation 
taking its course in, or starting from the sebaceous glands (Torok, 
Eichhorst). while others employ it for inflammation of the hair follicles 
with the adjoining sebaceous glands, with usual involvement of the 
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latter (Jessner), and still others for inflammatory disease of the hair 
follicles of the lanugo hairs (Jarish). 


Etiology. ‘The causes of acne vary greatly. In many cases 
pus bacteria probably are responsible, after primary or sec- 
ondary invasion; particularly a primary infection with pus 
bacteria through the openings of the hair follicles and sebaceous 
glands may be responsible, and may be aided by mechanical fac- 
tors as accidental causes (Frick): Among these cases is to be 
included the affection which Schwalbe has named acne staphy- 
logenes, and which occurs mainly in dogs, but also in horses and 
perhaps in other animals; it causes suppuration and may pass 
into furunculosis. 

Traumatic agencies are believed to be frequent causes of 
acne, such as rubbing, friction, pressure of parts of the harness 
and of the saddle, which are often associated with an insufficient 
evaporation of the sweat from the overheated skin. Under these 
circumstances the acne eruption develops primarily at those 
places which are frequently exposed to the mechanical influences, 
and also at places which perspire readily, in horses on the back 
and on the sides of the thorax (friction by the saddle, belt, ete.), 
on the chest and in the region of the shoulder (rubbing by hame 
and collar), on the croup and at the root of the tail (friction 
from the harness and tail strap), also on the head (friction from 
the halter); in dogs on the forehead and cheeks, on the nose 
(friction from the muzzle), and on the outer surfaces of the 
extremities (rubbing on the hard ground).. In working animals, 
particularly in horses, the combined influence of mechanical fac- 
tors and of sweating is increased by the irritation of dust which 
is fixed by the perspiration. In this manner the so-called sum- 
mer eczema develops in horses (acne aestivalis), the relation of 
which to acne has been demonstrated by the histological investi- 
gations of Schwalbe. After copious sweating an acne eruption 
occurs which passes off rapidly (personal observation), or in 
draft horses repeated eruptions of acne follow each other during 
the whole summer until the end of October, which reappear 
the following year, giving a chronic character to the disease 
(Schwalbe). The inflammation may be limited to the hair fol- 
licles and the adjoining cutis, passing over to the respective 
sebaceous glands only in case of pustule formation. The affec- 
tion seems to arise without the agency of microorganisms, since 
Schwalbe was not able to demonstrate bacteria in the deep layers 
of the acne nodes. 

In similar manner acne develops on the saddle region in 
saddle horses (sweating eczema; heat pocks). This disease was 
studied closely by Bartke, Qualitz, Steffens, Grammlich, v. Hen- 
nings, Kalkoff and Kupfer; it has become very frequent in 
horses in the Prussian army since the new army saddle was 
introduced; according to Kupfer an average of 50 horses were 
affected in each regiment during one summer. The relation of 
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the new saddle is shown by the fact that it is longer and reaches 
far back, causing friction, especially in the sensitive lumbar 
region, on walking. If the saddle is not placed well, if it is 
loaded too heavily, or if the saddle blanket is not kept clean, the 
occurrence of the trouble is promoted. The most important role 
is attributable to the friction, the eruption appearing not di- 
rectly under the saddle, but where its posterior margin rubs the 
skin. The relation of sweat and dust is shown by the fact that 
the trouble occurs mainly in summer. Badly built horses and 
animals with uneven gait or with a deeply curved back seem to 
be more predisposed. 

A simple nodular eruption is observed in summer and in 
winter, more particularly on head, neck and back (Dieckerhoff). 

In some cases an eruption of acne develops if the ducts of 
the sebaceous glands or the openings of the hair follicles are 
occluded by dirt or by remedies used for inunction, in which ease 
the glandular tissue is said, by Veiel, to be irritated mechanically 
by the dried secretion. It cannot be denied, however, that 
bacteria living on the skin, or their products of disintegration, 
may be of importance. In man acne vulgaris often follows after 
the openings of the sebaceous glands have been occluded by 
comedos. 

Acne artificialis (medicamentosa, toxica) occurs occasion- 
ally after the application of certain remedies, especially prepa- 
rations of tar and its derivatives, also after the external applica- 
tion of kerosene, paraffin, vaseline, sometimes after prolonged 
application of solutions of creolin and lysol used in the treat- 
ment of wounds. In these cases an accidental occlusion of the 
sebaceous ducts may be supplemented by a chemical irritation. 

Symptomatic acne arises secondarily in acariasis and rarely 
in the course of strangles in horses, in distemper (personal ob- 
servation) and according to Frohner in bromism. 


Predisposition. Horses and dogs are most inclined to the 
affection, hogs and sheep only exceptionally. Young animals 
and short-haired dogs appear most frequently to be attacked 
by aene (Schindelka). 


Symptoms. In horses acne occurring in the saddle region 
(sweating eczema, heat pocks) takes an acute course and affects 
numerous cases during summer maneuvers. On removing the 
saddle or one-half hour later there is a slight swelling in the 
lumbar region, slightly warm to the touch, the hairs stand up 
and are less glossy. The affected spot is sensitive to the touch, 
the animals avoiding stroking or pressure which cause them to 
groan. Two or three days later nodules, of millet to pea size, ap- 
pear which exude a sticky secretion of amber color, either soon or 
after 2 to 3 days; this secretion glues the hairs into the bundles 
and dries into yellow-brown crusts that are attached firmly. The 
inflammatory symptoms diminish after 2 to 3 days more, the 
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crusts are loosened and fall off, together with the hairs, healing 
being established in 8 to 10 days if the animals are allowed to 
rest. Patches of skin on which the hair has been lost, up to as 
large as the palm of a hand, may persist for a long time. Some 
of the nodules may become pustular (Zippel) and if the horses 
are worked a purulent inflammation of the subcutis similar to 
furunculosis may develop, making the horses unable to work for 
s 3 weeks. Occasionally the eruption extends over the entire 
— voay. . 
. Summer acne may also run an acute course, as it appears 
suddenly on certain spots or on the whole body, and then dis- 
appears as rapidly as the saddle acne. Its course is, however, 


Fig. 151. Acne in the horse. 


often chronic with several recurrences. The eruption forms in 
the immediate neighborhood of parts of the body which come in 
contact with the harness and may, in severe cases, spread fur- 
ther, even over the whole body. The skin appears healthy, or at 
most is slightly swollen; on passing the finger tips over it, 
nodules of millet to hempseed size may be felt, which become 
as large as a pea or hazelnut. On the larger places of eruption 
the hairs are roughened in bunches. A serous fluid which is 
discharged dries together with the superficial layer of the epi- 
dermis, in the form of a dark-brown or gray crust, which glues 
the hairs together; it falls off together with the hairs, leaving a 
depression on the nodule. Small, gray and hairless spots are 
thenleft which exfoliate for some time. During recurrences the 
hairless spots may be joined and form patches as large as one 
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or two palms, which show small hairy islands and bridges and 
exfoliation associated with thickening and corrugation of the 
skin. There is itching, which may become very severe. 

Deviations from this common course are observed, pustule 
formation occurring in the larger nodules from which a plug of 
pus mixed with blood may be pressed. If the pustules break 
spontaneously the resulting ulcer heals in a few days, but leaves 
a bald spot which persists for a while. If the pustules are close 
together, the epidermis may be perforated like a sieve. 

In the other forms of acne, corresponding to acne vulgaris 
in man, millet size to bean size nodules (Fig. 151) form, either 
disseminated (acne disseminata) or close together in groups 
(A. econfluens). Suppuration is frequent, and bloody pus or a 
thick tallow-like mass may be expressed. The swelling dis- 
appears after a short while, the crater-like loss of substance 
healing promptly, leaving a lighter bald spot covered with thin 
skin, which exfoliates for a while. New acne nodules form and 
the various stages of evolution may be seen side by side; the 
abscesses may go into the subcutis and often communicate. 

The apparently sound skin in the immediate neighborhood 
is Slightly swollen, only if the disease is rather severe, it becomes 
warmer, sensitive to pressure and harder, and the nodules them- 
selves become much harder (Acne indurata). Slght itching is 
generally noticed in the stage of development and healing; but 
there is more tenderness than itching. 

On the hairless or sparsely haired parts of the skin of the horse (sheath, 
inner surfaces of the thighs and fore extremities, lower belly, chest) Schindelka 
saw a peculiar folliculitis which commenced in small areas with the appearance of 
millet sized or somewhat larger nodules. The nodules are at first palpable, deep in 
the skin, later on they become prominent on the surface of the skin, some of them 
change to pustules in 3 to 4 weeks, and after they burst, roundish ulcers develop 
with elevated edges.” These heal gradually, leaving behind cicatrices, round about 
which fresh nodules are formed. Some nodules, however, disappear after several 
weeks without previous suppuration. In exceptional cases acute swelling of the 
lymph vessels and lymph glands oceurs. The disease may last for months. The 
development of folliculitis was always preceded by influenza. A similar disease was 


seen by Marek on the anterior surface of the forearm of a horse which had not 
previously been attacked with influenza. 


In dogs acne is principally characterized by the prominence 
of inflammatory symptoms, especially if the eruption is on the 
bridge of the nose (Fig. 152) or on the face, in consequence of 
which the swelling of the skin and its tenderness are far greater. 
This circumstance is perhaps explained by the fact that in the 
skin of the dog the hair follicles are arranged group-wise round 
a common duct, and that on this account several hair follicles 
and sebaceous glands are always affected at the same time. 
Suppuration of the hair follicles or sebaceous glands is noticed 
much oftener in dogs. 

In sheep and swine the clinical form of the affection appears 
to be similar to acne of the horse. 


Course. In many cases, for example in the horse, the acne 
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nodules, usually after previous vesicle formation, disappear in 
1 to 3 weeks without leaving any trace, or suppuration takes 
place and little bald spots are presented to one’s observation. 
Since in both cases fresh nodules are often formed, in the mean- 
time, in the surrounding area, the course of the affection be- 
comes prolonged and even chronic. If suppuration takes place 
the perifollicular connective tissue becomes involved in the pro- 
cess, and then little abscesses arise which extend into the sub- 
cutaneous connective tissue, coming in contact and frequently 


Fig. 152. Acne nodes on the bridge of the nose of a dog. (After 
Schindelka.) - 


communicating with each other. Finally, however, cure results 
here also by scar formation. Sometimes these abscesses do not 
break, and pea to pigeon egg-sized hard nodules may then per- 
sist in the skin for a long time. Finally the process may lead 
to the formation of socalled tallow cysts (molluscum atheroma- 
tosum, Schindelka) which arise from the cyst-like dilatation of 
the sebaceous glands, the walls of which are much thickened and 
are filled with a fatty rancid mass. They form likewise hard 


swellings in the skin and may attain the size of a pigeon’s egg. 
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Treatment. The causes of the disease so far as they may 
be discovered should be removed, and if possible the horses 
should be kept from work; under such conditions cure frequent- 
ly results in horses without any further treatment. At first 
gentle washing with disinfecting solutions seems to be useful, 
while the employment of tar preparations is contraindicated; 
the internal use of ichthyol with water or Fowler’s solution 
(ichthyol, dist. water or Fowlcr’s solution in equal parts; 5 to 
20 gm. for the horse, 10 to 20 drops for the dog) may do good 
service (Schindelka). Salicylic ointment is used to advantage 
in the incipient stage (5:100) (Miller). Later on the dilated 
nodules are pressed out, perhaps after previous splitting with a 
pointed knife or opening with Paquelin’s thermo-cautery 
(Frick), and the resulting wound and its neighborhood are 
carefully washed and dressed with any disinfecting fluid (tinc- 
ture of iodine, 5% pyoktanin solution, 1:1,000 corrosive subli- 
mate, etc.). 


The before mentioned folliculitis of the non-hairy parts of the body in 
horses was influenced, by treatment only insofar as the tenderness was lessened 
after washing with Burow’s solution, and no fresh crops of yesicles occurred after 
the internal employment of Fowler’s solution.’ On the other hand the adminis- 
tration of sulphur, ichthyol, resorcin, and salicylic acid preparations always resulted 
in the abundant occurrence of fresh nodules. 


In the aene of the saddle region, the following applications 
have been found useful: Priessnitz’ compresses with creolin or 
Burow’s solution, followed by inunctions with vaseline, lead or 
borated ointment (Grammlich), sponging with solution of cor- 
rosive sublimate and creosote (Hydrarg. bichlor. corr. 2 parts, 
creosote 5 parts, glycerine and alcohol each 100 parts [Mauke]) ; 
also applications of a liniment consisting of 100 parts of alcohol 
and 2 parts each of bazillol, sapo kalinus and balsam Peru 
(Wilde). Careful cleansing with softening disinfectant solu- 
tions was often successful, followed by the application of drying 
remedies. Kurze obtained his best results from applications of 
warm hayseed. Pospischil recommends after each march thor- 
ough washing and cleansing of the affected parts of the skin, 
with lukewarm water to which creolin, lysol or lysoform has 
been added; then applications or sponging with aluminium ac- 
etate solution. Baechstaedt found 8-10% spirits of josorptol 
with 4-5% spirits of creolin most efficient, 25-40 gm. being rubbed 
into the skin, with the hand, for 3 minutes. One hour before and 
24 hours after the application the skin is washed with cold water 
and dried with a clean linen cloth without removing the dry 
crusts. In fine-skinned horses 50-60 gm. of a 4-5% aqueous so- 
lution of josorptol or 5% boric acid solution may be rubbed in 3 
times daily. 

Prophylactically it is well to pad the harness and muzzle 
and to keep them clean; against acne in the saddle region, 
Kupfer recommends covering the posterior border of the sad- 
dle with waxcloth, victoria-batiste or with smooth rubber-cloth. 
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Other measures are attention to cleanliness in removing sweat 
and dust from the back; cold or lukewarm sponging of the lum- 
bar and dorsal region after work, for which 5% solution of 
permanganate of potassium may be employed in predisposed 
horses (Bachstadt). 


Literature. Bartke, D. t. W., 1897, 214.—Frick, ibid., 1898, 365.—Frohner, 
Monh., 1890, XI, 410; 1903, XIV, 461.—Grabenteich, Z. f. Vk., 1907, 323 —Gramm- 
lich, ibid., 1899, 262.—v. Hennings, ibid., 1900, 75.—Kalkoff, ibid., 1901, 140.— 
Kupfer, ibid., 1905, 27—Mauke, S. B., 1906, 186—Mrowka, Z. f. Vk., 1905, 493.— 
Miiller, Vortr. f. Tierarzte, 1890, 2, H. 16.—Schindelka, Hautkrkh., 1909, 359.— 
Steffens, Z. f. Vk.,. 1896, 163.—Bachstaidt, Z. f. Vk., 1912, 279.—Mathies, ibid.. 
1912, 333.—Miessner, A. f. Tk., 1911, XX XVII, 602.—Pospischil, T. Z., 1910, 121.— 
Schwalbe, Die Sommerakne d. Pferdes usw., Diss. Leipzig-Dresden, 1911 (lit.). 


Comedo. (Grubs in the skin, acne punctata.) Comedos are ecylin- 
drical plugs secreted in the sebaceous glands, which often appear colored 
black at their outer end and may be pressed out as whitish or yellowish 
worm-shaped bodies. According to Schindelka, they occur. quite fre- 
quently in domesticated animals, but are most frequent in dogs and 
swine on the hairless or sparsely haired parts of the body. The plugs 
are expelled in time or inflammation or suppuration of the sebaceous 
gland (acne) may occur. 


Furunculosis. Furuncles are tense inflammatory foci which reach 
into the deeper layers of the skin or into the subcutis, associated with 
suppuration and necrosis of the tissue owing to the action of pus cocci 
which have entered through a hair follicle or a sebaceous gland or 
through losses of substance in the interfollicular parts of the skin. The 
tendeney to frequent affection with multiple furuncles, which is oc- 
easionally met with especially in dogs, is designated as furunculosis. 
Furuncles are observed particularly in dogs, horses and cattle, in cattle 
more particularly at the teats of the udder, and they may occur enzo- 
otically. 

The symptoms of furuncle are similar to those of acne, except that 
the inflammatory focus is much larger, the pain more intense; in the 
surrounding tissue an inflammatory edema is present, the neighboring 
lymph glands are often enlarged, and within the focus one finds the 
dead piece of tissue in the center of the pus. In these cases general 
_ septic or pyemic infection may follow (Frick). The persistence of the 
disease in dogs through the formation of abscesses and ulcers requires 
operative measures, which consist in timely splitting of the abscesses 
and removal of the pus together with the necrotic tissue. 

Hofer noted favorable results in horses from applications of pure 
ichthyol, 50% ichthyol ointment, or applications of 20% mixture of 
thilavenglycerin, also from injections of solution of carbolic acid. 
(Froéhner, Monh., 1890, 410; Hofer, Uber die Furunkulose d. Pferdes. 
Diss. Leipzig-Dresden, 1911, lit.). 


A furunculosis-like disease o* sheep was noted in the year 1905 by Teetz in 
Germany in two flocks of ewes and lambs. With general symptoms of weakness 
there was intense swelling of the lips and the skin of the angle of the jaw down 
to the chest, the wool fell out in this region, and closely placed openings formed 
upon the gray-blue skin which were almost circular, pea-sized, with yellowish, 
brittle, plug-like contents and a bad odor. Washing with creolin water, inunctions 
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with creolin tar ointment and deep splitting as well as curetting of the dead parts 
caused recovery with only one death (Teetz, B. t. W., 1905, 791). 

Zschokke saw a number of nut-sized, bluish red furuncles on the back of a 
pig affected with cuticular anthrax. 


Sycosis. By this is understood an inflammation of the follicles 
of the long hair, whereby nodules or pustules form which are of variable 
size; from their center a hair shaft protrudes. The causes are mostly 
the same as in acne. The disease has hitherto been noted on the parts 
of the skin covered with long hair, in horses as well as in dogs, and re- 
quires treatment similar to that of an acne rash. 


17. Contagious Pustular Inflammation of the Skin. 
Dermatitis Pustulosa Contagiosa. 


(Socalled English or Canadian [American] horsepox; Der- 
matitis pustulosa. canadensis [AxE], Acne 
contagiosa [DIECKERHOFF |.) 


Contagious pustular dermatitis is a skin disease peculiar 
to the horse, in the course of which pustules arise on the swollen 
skin which appear chiefly at those places which come in contact 
with the harness and which may be as large as lentils. The 
pustules are caused by the acne bacillus of Dieckerhoff & 
Grawitz, which in its turn belongs to the group of the bac. 
pseudotuberculosis of Preisz. 


History. The disease was first described by Goux (1841) and at 
the same time was recognized as a contagious disease. Bassi saw it in 
the year 1876 in Italy, in English and American horses, Axe in the year 
1879 in England; by this author it was called dermatitis pustulosa 
canadensis, since in his opinion the affection was brought to England by 
Canadian horses. Schindelka considers that it is identical with the 
impetigo contagiosa of man and he found micrococci in the pus as 
causes of the inflammation; Siedamgrotzky succeeded in transmitting 
it to rabbits and guinea pigs by inoculation. By bacteriological and in- 
oculation experiments Grawitz & Dieckerhoff proved a bacillus to be 
the cause of the disease, the classification of which was more exactly 
established by Nocard. 


Occurrence. The disease occurs as an enzootic, especially 
in horses of the English breed. : 


Etiology. The fission fungus described by Grawitz & 
Dieckerhoff as the acne bacillus is about two microns long; it 
multiplies by division, forming coccus-like chains which remain 
connected with each other for a time in 2 to 4-linked series. 
The bacilli may be stained with the usual aniline dyes and also 
by Gram’s method. 


Cultivation. The bacilli grow best at body temperature on solidi- 
fied cattle or horse blood serum; they assume the form of small round 
colonies which are at first pure white and later on yellowish gray. 
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Pathogenicity. The introduction of a few drops of the 
culture diluted with water, by friction, into the healthy or super- 
ficially scarified skin of a horse produces typical pustules. In 
calves, dogs and sheep the effect is similar but milder. In the 
rabbit, on the contrary, a severe inflammation of the subecu- 
taneous connective tissue develops which may lead to death, 
while guinea pigs die of septicemia two days after rubbing in 
of even a moderate amount of the culture. 

Natural infection takes place through parts of the harness 
as well as through cleaning utensils. The favorite localization 
of the disease is on the saddle region and on the chest wall, in 
all probability owing to the fact that these parts are pressed on 
by the saddle or girths; the hyperemia produced by the pressure, 
and possibly also superficial losses in the continuity of ‘the epi- 
dermis cause the infection to be established more easily in these 
places, but the eruption occurs also, less often, in other places, 
particularly on the extremities. 


Symptoms. T'wo to three days after artificial, somewhat 
later (according to Schindelka 6 to 8, and even 14 days, at times 
as early as 24 hours [Lihrs]) after natural infection the 
skin swells at one or several round or oval places from a one 
cent to a twenty-five-cent piece in size, becomes warmer and 
more sensitive, its surface moist, while the hair appears ruffled. 
Soon hemp-seed to lentil-sized vesicles with thin walls develop 
in variable number on the swollen parts of the skin; their con- 
tents, which are at first generally turbid, in a short time become 
purulent. The thin wall of the vesicle or pustule generally 
bursts after one to two days, whereupon its contents dry up and 
form thick, honey-yellow, gluey, tenacious, flat or centrally de- 
pressed crusts, under which grayish white or grayish green pus 
collects. Meanwhile a fresh layer of epidermis forms under the 
erusts, the crusts loosen and fall off, together with the hair, 
after about a week, and in their places round, hairless, colorless, 
non-sealing patches remain, which later are covered by new 
hair. During the whole time the skin between the inflamed sur- 
faces remains healthy. | 

The development of the exanthema occurs without itching, 
without fever or any signs of ill health, only the parotid glands 
and the thyroids swell acutely in isolated cases, but this symp- 
tom disappears when the vesicles dry up. In mild cases the 
affection passes off in 3 to 4 weeks, while eruptions may arise in 
the neighborhood from the broken up morbid products of the 
affection. ; 

After a very severe infection or by keeping animals at 
work in spite of their illness, the process assumes a very severe 
character, the inflammation penetrating into the deeper layers; 
the corium dies in places and, after the falling away or removal 
of the dollar-sized scabs, crater-shaped ulcers make their ap- 
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pearance, which gradually are filled with granulations and 
finally heal, leaving scars. Moreover, the lymph vessels lead- 
ing from the inflamed regions swell into hard, sensitive cords, 
in the immediate neighborhood an edematous infiltration 
develops, and the regional lymph glands swell or, exceptionally, 
suppurate. Friedberger saw the disease occur on the legs in 
connection with an inflammatory swelling of the joints. Finally 
healing takes place, but in such cases the disease lasts several 
weeks, and may continue as long as two months. 


Diagnosis. The peculiar localization of the morbid pro- 
cesses, the pustules forming in groups on the swollen parts of 
the skin, the absence of itching and the contagious character of 
the affection, which can in all cases be proved by experimental 
inoculation, are distinctive features of the disease, and distin- 
guish it from the intense itching eezema, further from aene, 
and also from the galls -caused by saddle and harness, 
which occur without vesicle formation. At times the disease 
may arouse suspicions of farcy if the affection exceptionally 
develops on the extremities, if edematous swelling occurs in the 
region of the exanthema, and if further also inflammation of 
the lymph vessels and ulceration takes place; the presence 
of pustules and the tendency to healing, and on the other hand 
microscopical examination or experimental inoculation (Vol. I) 
will in such cases prevent errors in diagnosis. 


Treatment. The exclusion of sick animals from work, 
washing the diseased places with a disinfecting fluid (1:1,000 
corrosive sublimate, 2% carbolie acid, creolin, lysol solution, 
Burow’s solution) or inunctions of a 10% naphthalin, naphthol, 
or salicylic ointment will generally lead to healing in a short 
time. 

Sick animals are to be isolated from healthy ones, and the 
infected harness and cleaning utensils should not be used on 
healthy horses without previous.thorough disinfection. 


Literature. Burke, The Vet., 1886, 69.—Dieckerhoff & Grawitz, V. A., 1885, . 
CII, 148.—Friedberger, W. f. Tk., 1880, 413.—Goux, Rec., 1843, 807.—Lihrs, Z. f. 
Vk., 1906, 267.—Schindelka, O. Vj., 1883, LX, 61.—Siedamgrotzky, S. B., 1883, 
18.—Trasbot, Bull., 1899, 163. 


Contagious Pustular Dermatitis of Cattle. Liénaux saw a skin inflamma- 
tion in a twe year old emaciated heifer caused by Preisz’s pseudotuberculosis 
bacillus. It began with the development of nodules, which in time enlarged from 
pea to hen-egg size and broke open. The loss of substance which occurred in this 
manner healed here and there, but in other circular places the skin died, and after 
its sloughing an ulcer with an intensely red base and covered with thick pus 
resulted; in its neighborhood the skin was raised a certain distance from the 
underlying tissue. In the surrounding tissue similar nodes or necrotic spots formed, 
and the skin became covered with thick crusts of dried pus. Postmortem examina- 
tion showed no changes in the internal organs. Pustulous inflammation of the 
skin in cattle can also give rise to inflammation of the lymph vessels; the abscesses 
thus forming do not, however, break open. The clinical picture then coincides with 
that of the skinworm (streptothrix farcinica) of cattle (Vol. I) (Liénaux, Ann., 
1902, 237). 
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Other Pustular Inflammations of the Skin. Kimper and Schumann ob- 
served a contagious exanthema in military horses affecting the region of the 
rectum and perineum and on the under surface of the tail, in mares also on 
the vulva. It was not accompanied by itching or by general disturbances of 
health. Vesicles occurred at these places as large as mustard seeds, peas -or 
one-cent pieces, and after bursting they left unpigmented spots secreting a yellow- 
ish fluid. In a very short time these changed to elevations, turned brownish red 
in color covered with crusts and depressed in the center, which continued to exude 
a yellowish fluid after the crusts had fallen off. The disease could not be transmitted 
to healthy horses by inoculation, but Kimper nevertheless was of the opinion that 
it was transmissible by means of the cleaning utensils. In an enzootic among 
remounts the disease could be traced with great probability to a cleaning cloth soiled 
by petroleum or rancid hoof grease. (Kamper, Z. f. Vk., 1903, 440.—Pr. Mil. Vb., 
1908.—Schumann, S. B., 1906, 186.) 

Scheferling saw an epizootic skin disease, at maneuvers and also in military 
horses, which could not be transmitted artificially and which was characterized by 
vesicles filled with reddish fluid appearing round about the angles of the mouth, 
and by the loss of hair in the affected places. The formation of vesicles as well as 
the falling out of hair progressed in the direction of the lymph vessels up to the 
ear region; aside from intense itching there was acute swelling of the lymph vessels, 
of the lymph glands and of the parotid region, and disinclination for food. Re- 
covery always occurred in a few weeks.—(Scheferling, Z. f. Vk., 1903, 322.) 


18. Circinate Ringworm. Herpes Tonsurans. 


(Ringflechte, Kahlmachende Flechte, Borkenflechte, Scherende 
Flechte, Teigmal, Teigmaul, Maulgrind, Kdlber-, Lam- 
mer-, Gaisgrind [German]; Dermatomycosis s. Tri- 
cophytia tonsurans, Tinea s. Porrigo decalvans; 

Teigne tondante ou tonsurante, Trico- 
phytie, Microsporose, Teigne de 
Gruby, Herpes épizootique 
des poulains [French ].) 


Herpes tonsurans is a contagious disease of the skin, which 
is caused by a thread fungus, the trichophyton tonsurans, and is 
characterized by the occurrence of more or less roundish, sharp- 
ly defined spots in the sphere of which the skin is at times cov- 
ered with vesicles, but generally with scabs or scales, and 
appears either naked or covered by short hair stumps. 


History. The trichophyton fungus was discovered in man almost 
at the same time by Gruby (1843) and by Malmsten (1849) and was 
named trichophyton tonsurans by the latter author. Tn a horse the 
fungus was first seen by Bazin (1853), but the parasitic nature of 
herpes in the domestic animals was first established in cattle and dogs 
by the classic investigations conducted by Gerlach (1857, 1859). Hahn 
(1861) further proved that the ringworm of calves was also of a tricho- 
phytic nature; in the cat, Fenger (1861), and in sheep, Perroncito 
(1872) were the first to find the trichophyton fungus. Further interest- 
ing observations and investigations on herpes of domestic animals were 
conducted by Haubner, Bodin, Brauer, Siedamgrotzky, Leisering, Ziirn, 
Bodin, Almy & Bodin, Mathis, Pusch, Schindelka, R. Frohner, Krama- 
reff, Sabouraud, Suis & Suffran, Pécus & Sabouraud, Matruchot & Das- 
sonville, and- others. a 

Shortly after the discovery of the parasitic thread fungus on the 
skin, some investigators inclined to the view that it was merely a common 
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form of development of the aspergillus glaucus, while Grawitz, who 
first cultivated the fungus on artificial media, declared dermatomy- 
cetes to be identical with the oidium lactis. Afterwards, however, the 
difference between the trichophyton fungus and that of favus was estab- 
lished, and by French authors (Sabouraud, Bodin, Mégnin, Matruchot 
& Dassonville, Neumann and others), several varieties of trichophyton 
were distinguished. The theory concerning the multiplicity of tricho- 
phytes has been supported by some German authors (Pick, Kaposi, 
Neisser), but Kral, Walsch, Maiocchi and Marianelli have raised ~ 
weighty objections which are based on the results of their investigations. 


Occurrence. Herpes occurs in all domestic animals but 
most frequently in cattle, next in horses, more rarely in dogs, 
eats and asses, and least frequently in swine, sheep and fowls; 
it was seen by Leyendecker in examining a hare. The disease 
appears to be more or less limited to certain localities, and 
chiefly attacks young animals. In Germany it is especially fre- 
quent in cattle introduced 
from Oldenburg and Hol- 
land, particularly tn 
young stock from Olden- 
burg (Gerlach, Pusch). In 
Normandy it is also com- 
mon. Marshy regions gen- 
erally appear to be favor- 
able for the occurrence of 
herpes. According to local 
conditions the disease is 
most prominent in stabled 
animals or in animals out 
on pasture, yet according 
to the observations of 
most authors the com- 
plaint is a pasture dis- 
ease. In this manner the 
disease, which generally 
occurs only in _ isolated 


Fir. 153. Trichophyton tonsurans of a calf. eaggeg in cattle and horses 
a hair; 6 remnants of a hair sheath; ec fun- ? 


gous mantle around the hair; d fungous fila- may assume an epizootic 
ments; ¢ horned epithelial cells. (Magnif.200.) extension. Its economic 


significance is due to the 
fact that the nutrition of the affected animals is disturbed and 
that the treatment entails much trouble and expense; moreover, 
the possibility exists that the disease is communicated to the - 
attendant or to the household of the owner. 


Etiology. The trichophyton fungus (Trichophyton or Mic- 
rosporon) occurs on the skin in the form of mycelia and rounded 
spores, the filaments occurring more in the epidermis, crusts 
and scales, while the spores surround the roots of the hairs 
like a coat (Fig. 153). The mycelia or hyphe are 1 to 4 pz 
thick, segmented or undivided; they are uniform or somewhat 


Plate IV. 


Herpes tonsurans in a Calf. Asbestos-like, thick crusts on the head. 


Etiology. Cultivation. STE 


knobby, in places forked. The spores are rounded, elongated 
oval, also polyangular; they refract the light strongly, are 
either arranged irregularly (Microsporum) or in chains (Tri- 
chophyton). 


Cultivation. Cultures of the trichophyton fungus are hard to ob- 
tain because it is difficult to isolate it from the germs of other fungi 
occurring on the skin. For 
this reason Sabouraud used 
wort as a medium for the 
culture of the trichophyton 
fungus or a medium com- 
posed of four parts of mal- 
tose, 2 parts of peptone, 1.5 
parts of agar and 100 parts 
of the distilled water on 
which only the trichophyton 
grows luxuriantly, while Kral 
effected the isolation by 
grinding the hair with pul- 
verized silicic acid and sub- 
sequent plate culture. Sab- 
ouraud only places the Fig. see ee ie ee gypseum, 
broken up roots of the pulled- Beg rac aaeiteues aut) 
out hairs upon the culture 
medium in order to prevent 
as much as possible infection 
with the other microorgan- 
isms infesting the hair. shafts. 
Pure cultures may also be ob- 
tained by treating the patho- 
logical products with potas- 
sium hydrate and other chem- 
icals, whereby the trichophy- 
ton remains uninjured while 
other fungi are destroyed 
(Kitt). 

The trichophyton fungus 
develops on culture media 
rich in carbohydrates and 
poor in protein, in the pres- 
ence of oxygen. For its Fig. 155. Culture of Microsporum Audouini 
growth a temperature of 33° four weeks old (after Plaut). 

C. is most suitable, while 

above the body temperature the growth is very scanty or ceases alto- 
gether ; at a temperature of 20 to 24° C. it does fairly well, but in a lower 
temperature it makes very slow progress (Bodin). Gelatine is liquefied 
and a substance with ammoniacal smell is formed, and there develops 
gradually a leathery, mealy looking, firmly coherent deposit, the 
vnder side of which is usually sulphur yellow, while the surface appears 
white; after long standing yellowish or reddish tints may be seen. The 
growth of the fungus becomes especially firm and dry on agar (Kitt). 
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On potatoes a wrinkled, fuzzy, skin-like covering develops, which is white 
or yellow, reddish or even brownish in color. , 

Cultures of the trichophyton fungus like that of the filament fungi 
of the skin in general are characterized by a rather marked pleomorphism 
and by great variability, according to their age and origin, as well as 
according to the composition or age of the culture medium (Kral). 
Considerable differences present themselves not only as regards pigment 
formation but also the size of the conidia spores. On the surface of the 
animal body the trichophyton fungus increases exclusively by the forma- 
tion of socalled mycelium spores, which arise by division of the proto- 
plasm of the hyphe into four-cornered cells by transverse septa, these 
cells become rounded off, are detached and after germination again de- 
velop into hyphe. On artificial media spores (socalled chlamydospores) 
may also be formed by separation of parts of the protoplasm within the 
hyphe. But spores also arise by lateral sprouting, and in the filament 
fungus more or less closely placed pear-shaped inverted projections 
arise, which soon assume a round form and then are detached (conidia) ; 
the conidia-bearing hyphe appear either in clusters (according to French 
authors the trichophyton in, its limited sense), or they may show a erest- 
shaped form on account of the closely placed projections (according to 
French authors the microsporum). Now and then much larger elongated 
oval, often multicellular spindle spores arise by the development of pro- 
jections (also called lateral chlamydospores). One also meets with 
spirally rolled hyphe in the cultures. The mode of fructification is 
much influenced by the composition of the culture medium. 

On account of cultural peculiarities and clinical differences many 
authors (Sabouraud, Bodin, Mégnin, Almy & Bodin and others) dis- 
tinguish several kinds of trichophyton fungi which are said to cause 
different forms of illness. Thus Sabouraud divided the filament fungi 
concerned in the production of herpes into two great groups. The 
Trichophyta megalospora are said to be distinguished in that they form 
unequal spores, 4 to 6 microns large, arranged in chain-like formation 
around the hairs, and besides to cause falling out of the hair as a whole, 
while in cultures the conidia-bearing hyphe are arranged in clusters. 
On the other hand the spores of Trichophyta microspora (also called 
simply microsporum) do not encircle the hair in chain-like masses, but 
he quite irregularly and very close to one another (mosaic-like) ; be- 
sides they are said to be rather small (2 to 3 microns), of equal size, 
and the mouldy deposit which they form accompanies the hair for some 
distance outside of its sheath; then the hairs break a few millimeters 
from the surface of the skin, whereupon the affected parts appear as if 
clipped short; besides at the points where the hairs break off club-shaped 
and brush-shaped hyphz with spores come to view which look like 
sterigme. Finally the cultures are supposed to be characterized by 
erested conidia-bearing hyphe. 

The Trichophyta megalospora were further divided by French authors into sev- 
eral subdivisions to which special forms of disease are said to correspond. Thus 
Trichophyton ectothrix is said to be found exclusively on the surface of the hair 
roots, Tr. endothrix in their interior, while Tr. endoectothrix is found in both 
places. The trichophytes occurring in the domestic animals are classed with the 
Tr. ectothrix or endoectothrix, yet Galli-Valerio found a Tr. endothrix in a ealf, 
which he identified with Tr. Sabouraudi, which is frequently met with in man. The 
Tr. mentagrophytes penetrates the hair bulbs, causes inflammation and suppuration 
and, in consequence, falling out of the hair. The fungus is said to oceur frequently 
in the domestic animals and the Tr. epilans, found by Mégnin in cattle and horses, 
as well as also the Tr. caninum or Tr. felineum are probably identical with it. 
Besides Matruchot & Dassonville distinguish the Tr. equinum, Pécus & Sabouraud 


the Tr. gypseum granulosum as special varieties of the Tr. mentagrophytes occurring 
in horses. Tr. flavum causes in horses the formation of bald and dry herpes. 
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Tr. Mégnini produces herpes of fowls, while Tr. faviforme s. verrucosum Bodin 
approaches favus fungus culturally, but produces in horses and asses the clinical 
forms of herpes. 

Of the Microsporum Audouini which causes in children the Trichophytia 
capillitii, two varieties are differentiated as occurring in animals, namely Micro- 
sporum Audouini var. equinum and the M. Audouni var. caninum. 

Besides these varieties a fungus described by Matrouchot & Dassonville is 
classed with the trichophytes viz. the Eidamella spinosa which is characterized 
chiefly by the formation of perithezia in the cultures and is pecs as having 
produced a herpes-like disease in a dog. 


The views concerning the multiplicity of herpes fungi, which are 
outlined in the preceding paragraphs, were strenuously contested and 
the investigations of Kral, Walsch, Maioechi and Marianelli proved that 
the cultural peculiarities of herpes fungi vary too much, according to 
their origin and age, as well as the age and condition of the nutritive 
medium; further that the skin lesions vary too much according to the 
anatomical structure of the parts of the skin attacked, the variable 
susceptibility of the animals and the variable degree of virulence of the 
fungus, therefore the establishment of new species of pathogenic skin 
fungi is not justified. The differentiation of several species of trichophy- 
ton has therefore been given up recently and the view is generally 
being adopted that the microsporum and the trichophyton, as also their 
several forms, represent varieties of the same species of fungi which 
have acquired certain constant and characteristic peculiarities. These 
characteristics have developed under the influence of the vital condi- 
tions which vary greatly, according to the species of affected animal and 
according to the condition of the skin; they may be transmitted to 
later generations, and on the other hand the fungi may regain their 
original form by changes in their conditions of growth. 

Nevertheless, especially some French authors maintain the view 
that the Trichophyton megalosporum or the Tr. microsporum, as also 
the diseases caused by them (trichophytia or microsporosis) differ from 
each other. But the researches of Kral and others are not in accord- 
ance with this view, and besides the clinical differences given above are 
not sufficiently marked to justify, at least for the present, the recog- 
nition of two forms of the disease. 


Tenacity. Fungi that are preserved in the crusts resist desiccation for a long 
time. Gerlach succeeded, for instance, in producing herpes tonsurans by rubbing 
erusts into the scarified skin, which had been preserved in paper capsules at room 
temperature for half a year. Siedamgrotzky and Mégnin could produce the disease 
with herpes crusts that were 18 months old. Fungous material which was more 
than two years old, however, remained non-effective (Siedamgrotzky, Duclaux), and 
in cultures also the fungus had lost its power of germinating after 2 years (Thin). 
~In water the fungous spores can no longer germinate after 8 days, while in olive oil, 
lard or vaseline they retain their vitality for only two days. They are killed 
by a 1 per cent solution of acetic acid in an hour, but ‘a one per cent soda solu- 
tion or sulphur ointment destroys them only after an exposure of several hours. 


Pathogenicity. Ground up scabs or hairs containing tri- 
ecophyton fungi cause the disease after being simply rubbed into 
the uninjured skin, but the fungi infect much more certainly 
if the skin is moistened before the application and if the upper 
layer of epidermis is scraped off or the skin gently scarified. 
In young animals the first symptoms appear in 8 to 14 days, 
but if the skin had been moistened or scarified they appear 
earlier, whereas older cattle are affected somewhat later and are 
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often not infected at all by simple rubbing in of the scab ma- 
terial. If the fungus is placed lineally on the skin, one sees in 
its wider spread the inclination to rounding off (Gerlach). 
Artificial transmission is easiest from horses and cattle ta cattle, 
horses and dogs; it is most difficult from sheep and swine to 
the other species of animals and even from sheep to sheep, and 
swine to swine. Such transmissions can actually be made in 
some cases from horse to sheep and swine (Siedamgrotzky, 
Railliet), from cattle to sheep (Railliet, Schindelka), from goats 
to cattle (Neumann), from cats to horses and cattle (Williams) ; 
also from man to the cat (Fenger) and to other young animals 
(Horand & Vincens), as also from animals to man (Gerlach, 
Haubner, Bodin and others). Herpes may also be transmitted 
from the domestic animals to guinea pigs and rabbits (Bodin, 
Sabouraud, Friedberger & Frohner). The presence of pus cocci 
in the skin checks the growth of the trichophyton fungus (Sabou- 
raud, Marianelli). 

Natural infection results frequently by immediate con- 
tagion, affected animals coming in contact with healthy ones in 
the stable or still more in the stock yard or in the pasture. Suck- 
lings are often infected while sucking affected mother animals. 
The transmission may also occur in the covering act; in this 
manner breeding animals may transmit herpes to entire herds 
(Pusch). Finally animals may be infected by persons affected 
with the disease. 

Indirect contagion also plays an important part and may' 
be occasioned especially by cleaning utensils, blankets, harness 
or objects on which the animals rub themselves. Moreover 
persons may carry the fungus in their clothes or the disease 
may develop from placing healthy animals in a stable which 
has previously been occupied by animals that have been suffer- 
ing from the disease (Schindelka). 

Sabouraud and Bodin are inclined to believe that the trichophyton fungus 


thrives free in Nature on different plants and that animals are liable to contagion 
on coming in contact with them. 


As predisposing causes the following may be noted: housing 
in warm, damp, dirty stables and particularly basement stables 
where the animals lie on a thick layer of manure; in such stables 
the disease frequently remains stationary. Maceration of the 
skin by getting wet or from frequent washing assists the locali- 
zation of the fungus, also excoriation of the skin, while exposure 
to sun and wind, cold stables and living in the open are said to 
inhibit the growth of the fungus. Consequently herpes spreads 
much in pasturing districts in fall, in damp summers and es- 
pecially in winter (Pusch). 

The important réle played by predisposing factors is shown by the fact that one 
cannot always succeed in transmitting the disease artificially in its progressive 
form to other animals of the same species, because one is not always in a position 


to produce the favorable conditions. Thus for instance in one experiment of the 
authors infection failed to occur in a calf although it was kept for three weeks in 
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constant and immediate contact with a badly affected calf and although macerated 
scab material had been rubbed on the scarified or shaved skin. On the other hand a 
sheep suffering from moist eczema on the back and brought in contact with the same 
subject acquired a general attack of herpes. A dog affected with acariasis was also 
infected, while another healthy dog escaped. 


Susceptibility. The cow and the horse are most susceptible 
to natural infection, then follow the dog and the cat, while the 
other domestic animals are infected only very exceptionally. 

The susceptibility is in so far influenced by the condition 
of the skin as animals with fine, sensitive hides are easily at- 
tacked. According to the investigations of Pusch young ani- 
mals are for this reason more inclined to the disease than old 
ones, whose skin is much more resistant, and fine skinned breeds 
in general are especially susceptible to the disease. The in- 
fluence of the color of hair on the incidence of the disease may 
be assumed from the fact that animals with dark hair are more 
frequently and severely attacked than animals with light colored 
or white hair. 

The affected portions of the skin are not protected after 
recovery from fresh attacks of the complaint, as the experiments 
of Gerlach and the clinical observations of R. Fréhner prove 
(Pusch believes that an immunity after recovery from an at- 
tack is not impossible). 


There are numerous records of contagion to man through affected animals, 
especially through cattle, horses and dogs. Principally persons who are occupied 
with the care, attendance, treatment or milking of sick animals have been infected, 
but the infection has also been transmitted occasionally by caressing a dog and by 
skinning a slaughtered animal which had been affected with herpes. As a result 
of such infection large outbreaks of the diseate have been noticed in man (especially 
in soldiers). (In the year 1540, an endemic occurred in the Swiss village of Dor- 
likon, whereby in a short time the greater part of the inhabitants were attacked, 
but Gerlach states that it was due to sarcoptic scabies.) Trichophytia transmitted 
to man produce an obstinate skin disease causing suppuration of the hair bulbs 
(Gerlach, Bodin, Pusch, Friedberger and others). 


Pathogenesis. Herpes fungi infecting the skin grow into 
the hair follicles and increase between the sheaths of the roots 
and in the immediate parts; later on they surround the hair 
roots completely and closely; a delicate plexus of undivided and 
segmented filaments, and an enormous number of spores being 
formed, which surround the hair root like a mantel, and often 
extend for some millimeters above the surface of the skin. Some- 
what later the fungi grow through the hair roots upwards and 
downwards, but the hair bulb remains uninvolved (Walsch). 
The fungus also develops in the epidermis just under the horny 
cell layer. 

After the localization of the fungus in the skin, the patho- 
logical processes depend upon the virulence of the fungi, the 
color and anatomical structure of the affected skin, and on the 
variable susceptibility of the animals. On the sparsely or downy 
haired parts of the skin, the fungi growing within the epidermis 
cause a superficial inflammation with scant exudation upon the 
surface of the skin and proliferative processes in the epithelial 
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layers, and besides an inflammation of the hair follicles and their 
appendices, through which a nodule or vesicle forms, each cor- 
responding to one hair, while in the region round ‘about the 
hair the inflammatory process causes reddening, possibly a 
slight swelling, and always desquamation of the skin (herpes 
tonsurans maculosus et vesiculosus). The irritation of the 
nerve endings in the skin, which is due to the superficial inflam- 
matory process, always leads to more or less intense pruritus. 

On the parts of the skin which are thickly covered with hair 
the fungi ‘increase in certain forms (generally microsporosis) 
round about the hair roots, at first in the upper part of the 
neck of the bulbus, and inside the hair root, and also in the epi- 
dermis, whereupon the hairs split and become brittle, so that 
they break off above the opening of the hair bulb (true herpes 
tonsurans) ; in addition very small vesicles occur but soon dis- 
appear, and scaling or desquamation persists (herp. tons. 
maculosus). Itching is absent or only very slight. 

In the other and most frequent forms of herpes, on the 
parts of the skin that are thickly covered with hair (herpes pro- 
ducing baldness, trichophytia) which may also occur conjointly 
with the form heretofore mentioned, the fungi growing in the hair 
follicles cause folliculitis and perifolliculitis which is not in- 
frequently purulent and varies in intensity; this loosens the con- 
nection of the hair root with the hair follicle, and subsequently 
the hair falls out completely; the hair follicle itself may at times 
be destroyed and then baldness of the affected part of the skin 
remains, or the hair breaks off in the hair follicle, and perhaps 
outside of the follicle. If the hairs persist somewhat longer they 
split and become brittle by the action of the penetrating fungi. 
The exudation in the epidermis, upon the surface of the skin 
and the proliferation of epidermis cells are always rather active, 
consequently little vesicles or mostly only crusts and scabs 
form, which mat the hairs that still remain on the skin together 
(scabby herpes, herpes tons. crustaceus). Itching is almost 
always present in this form. 

When herpes in any form heals, it happens now and then 
that the process remains stationary for a long time at the 
periphery after healing in the center, or after healing of the 
diseased area a fresh outbreak occurs some time later at its 
periphery (herpes circinatus). 

An essential characteristic of all the forms of herpes is the 
peripheral spread in ring form, but the extension at the 
periphery only continues a certain and relatively short time, 
in consequence of which even in untreated herpes the affected 
spot only attains a small extension and then heals sponta- 
neously. 


Gerlach seeks to explain the cause of the spontaneous cessation of the periph- 
eral growth of herpes in such a manner that the healthy skin at the boundary 
of the ringworm is covered with a strong layer of scales and is protected thereby 
from the implantation of fungus spores. v. Barensprung claims on the other hand 
that the cause lies solely in the destruction of the hair by the fungus, whereby the 
nutrition is wasted, as it were, by its own action. 


Herpes in the Horse. 983 


Symptoms. The period of incubation of herpes tonsurans 
Ray, aoe wegen pair 30 days (Gerlach, Hable, Schin- 
elka), yet at times the first symptoms m ithin tl 
first week (Pusch, R. forse ail a geste erate 

The clinical picture shows a great many variations, as may 
be coneluded from the pathogenesis of herpes. On what parts 
of the body the ringworm arises, depends exclusively upon 
which part of the body comes in contact with an affected animal 
or with objects which contain the ringworm fungi. Since the 
mode of life as well as the conditions of work and of care of the 
animals are of influence in this respect, it follows that in certain 
species of animals certain parts of the body will be affected 
preferably. 


(a) Herpes in the Horse. 


__ Favorite localizations of the disease are the shoulders, the 
sides of the chest, and the flanks, also the croup and the back, 
sometimes the saddle 
region (in saddle 
horses), the neck and 
the head, while the 
lower belly, the 
sheath and the limbs 
are attacked only 
rarely; the foretop 
and mane region as 
well as the tail are 
hardly ever affected. 
Only Pécus & Sa- 
bouraud saw, during 
an enzootic, in a few 
horses, herpetic dis- 
ease of the skin of the 
upper part of the 
mane and tail, which 
was accompanied by 
asevere inflamma- 
tion of the hair folli- 
eles and by the exu- 
dation of a yellowish, 
gum-like fluid. 

Herpes frequently develops as herpes tonsurans maculosus 

(true herpes tonsurans) the clinical picture of which was re- 
cently described especially by R. Frohner. Circular spots ap- 
pear chiefly on the upper parts of the body in which the hair 
looks as though it were closely cropped. Short hair stumps 
stand out, surrounded by whitish deposits (fungous mantle) and 
split at the tips; the surface of the skin in between is covered 
with seales of variable thickness, which are often glued into 
erusts (microsporosis of the French authors). The formation 


Fig. 156. Scab of herpes of the horse. 
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of the spots proceeds in such a way that the hair is slightly 
ruffied up in patches the size of a lentil to a five-cent piece, the 
skin having a somewhat uneven feeling when the hand strokes 
it gently, because very small, millet-sized delicate vesicles are 
present, which, however, dry into thin crusts in a day and 
which on account of the hair coat remain unnoticed on casual 
inspection. At the same time there is desquamation of soft, 
greasy, grayish or yellowish ‘‘asbestos like’’ little scales. In 
8 to 14 days, and somewhat earlier in well groomed ani- 
mals, the hairs break off 

near the surface of the 

skin; single hairs, how- 
ever fall out whole, and 
the skin now appears 
blackish gray for a 
short time, and some- 
what moist, but it is 
soon covered with thick, 
profuse scales as de- 
scribed, which unite to 
form crusts. Meanwhile 
the spots grow larger at 
the periphery and be- 
come as large as a dol- 
lar piece, not infre- 
quently they coalesce 
with one another, form- 
ing irregular surfaces. 
As soon as the last 
named size is reached, 
further spread ceases, 
scab formation becomes 
less and gradually new 
hairs grow which, how- 
ever, form a contrast to 
the remaining hair coat 
by their dark color. 
Meanwhile, fresh spots 
always form round 
about, so that in some 
rare cases the whole 
surface of the body may 
finally be involved. The 
hairs at the affected spots often fall out, first at the periphery 
(Neumann) and in consequence ring formed spots remain for a 
time, namely until the hairs break off in the center; in very rare 
cases these ring-shaped spots may be brought about as the result 
of an early healing of the process in the center (herpes ton- 
surans circinatus). Itching is generally absent or quite insignifi- 
cant. The disease often occurs in enzcotic extension, especially 


Fig, 157. Herpes on the head of a horse. 
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in foals on pasture, very rarely in adult horses (de Doés) (her- 
pes contagieux des poulains of French authors). 

The second form of herpes, which might be designated as 
herpes crustaceus or trichophytia, and which is generally caused 
by the Trichophyta megalospora, begins with the occurrence of 
similar nodular elevations of the skin, with slightly ruffled hair, 
as in the previous form; in its further course it is distinguished 
by the gradual formation of irregular roundish or oval, gray 
or grayish, thick and soft scabs, which may become as large as 
10 em. and adhere rather loosely to the skin; they mat the dry 
and lusterless hair together, are easily cast off with the matted 
hair in cleaning and leave completely bald spots behind. The 
surface of the skin bared in this manner appears either quite 
smooth, somewhat moist and still covered by some hair-root 
stumps arising from the hair follicles, or a few little vesicles 
or pustules may be recognized. Not infrequently one observes 
little depressions with grayish bases on, the moderately swollen 
and reddened skin which have arisen as a result of sup- 
puration of the hair follicles (herpes mentagrophytes). After the 
crusts have become detached the slightly moist skin soon dries 
and is covered for a time with light or slate gray or yellowish 
seales; through the occurrence of new scabs at the periphery and 
the resulting falling out of the hair, the ringworm spots gradual- 
ly increase for some weeks and then heal up by themselves, while 
dark hairs often make their appearance. Itching is often pres- 
ent but not of particular severity. As a result of infection in 
the neighboring parts of the skin the disease extends, so that not 
infrequently the greater part of the body will be attacked within 
a few weeks. Evrard, however, saw the formation of nodular 
herpetic spots over the whole body in one day, while in an en- 
zootic observed by Pécus & Sabouraud the nodules had in the 
course of two days appeared all over the body in several horses. 
This occurrence of nodules, which is common in herpes ton- 
surans of horses, induced the authors to assume the existence 
of a very special contagious form of herpes (herpes miliaris s. 
granulosus). 

Ringworm develops as herpes tonsurans vesiculosus on the 
sheath and the inner surface of the thighs (Schindelka), in 
which little vesicles arise in a circular arrangement on the some- 
what swollen skin; these, however, soon dry up, the places being 
then covered by small scales. During the gradual spread of 
the process in a circular form the individual spots heal up in 
about 2 to 3 weeks, from the center outwards and the skin easily 
desquamates. 


In asses and mules the trichophytia develops in a similar form as 
in the horse (Saint-Cyr, Mathis, Neumann, Schindelka) and now and 
then it is incurable. 


In human medicine, physicians designate as erythrasma a skin disease char- 
acterized by rounded, sharply circumscribed, slightly scaly spots of pale-red or 
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brown color, which occur on parts of the body where two skin surfaces rub against 
each other constantly. It is supposed to be caused by the Microsporum minutissium, 
which is found in the skin scales in the form of very fine, bent, branched and closely 
segmented mycelia, together with round and rectangular spores; both are very 
numerous. According to Plaut it belongs to the Streptotricheze which are extremely 
frequent on animals’ skins. 

Wilbert (Journ. d’hyg. et de méd. vét. mil., 1908, X, 709) claims to have 
seen several cases of erythrasma in horses, occurring in irregular, rounded, reddish 
plaques, as large as a quarter of a dollar, preferably in the perineal region, on 
the inner surfaces of the thighs, and on the cheeks. In the scalings of the epidermis, 
cylindrical and segmented filaments were: found with terminal chains of spores of 
brown color. Wilbert believes the fungus to be Oospora rubra. The dermatosis is 
harmless and may be relieved by repeated applications of sulphur ointment. Accord- 
ing to Heller (Die vergl. Pathol. d. Haut, 1910), the so-called Adobe itch, which 
affects man and animals in the Philippines, also belongs to Erythrasma. 


(b) Herpes Tonsurans in Cattle. 


In cattle herpes tonsurans occurs preferably on the head, 
on the neck and in the region of the anus, less often on the 
trunk, the croup and on the sides of the chest, while the lower 
portions of the hmbs remain unaffected, even if the disease 
affects a large part of the body. The organisms found are Tri- 
chophyton mentagrophytes var. asteroides; Tr. faviforme ver- 
rucosum var. vituli; Tr. album; Tr. discoides. 

The common form of ringworm in cattle is herpes tonsurans 
erustaceus (scab herpes). It begins with the formation of pea- 
sized nodules hidden in the hair and covered with little seales, 
from which flat, raised, sharply circumscribed roundish spots 
gradually arise, beset with ruffled hair and covered with grayish 
white and dirty yellowish scales. The spots are at first of lentil 
size and increase gradually, so that in 10 to 14 days they may 
be about the size of a one-cent piece and in 6 to 12 weeks they 
are as large as a tea plate. The skin is then covered by crusts 
which gradually increase in thickness to the depth of 2 to 7 
mm., they are grayish white, resembling asbestos, but appear 
yellowish on light skin (Plate IV). These crusts attain a con- 
siderable thickness (1 em. and above) especially on dark por- 
tions of the skin, while on light pigmented parts of the skin they 
appear thinner and much more scaly. Together with the forma- 
tion of seabs the hair becomes lusterless and dry, the dark hairs 
become somewhat lighter in color, and break off above the scabs, 
while white hairs break off very seldom and then only partly, 
so that the scabs then appear covered with short stumps of hair. 
The remaining hairs may easily be pulled out on the affected 
spots. 

The seabs at first adhere firmly to the skin, which after their 
forcible removal, looks as if loosened in texture and bleeds, 
but later on they are looser, especially in the middle portions, 
after a purulent fluid has collected beneath them. Besides the 
purulent fluid, one finds at this stage little pits in the reddened 
skin, which have persisted, after lifting up of the hair roots and 
of their thickened sheaths from the suppurating hair follicles 
(Gerlach). 
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After 1 to 2 months the scabs generally fall off and leave 
a bald spot behind, whereupon desquamation continues for a 
time, and the hairs begin to sprout again. Rarely, and only if 
the scabs are thin, healing at first occurs in the center, while 
at the borders the scab is still firmly attached (herpes circinatus). 

Itching always accompanies the process, especially at the 
time of development and of healing, still it varies considerably 
in intensity. Thus Pusch has noted violent itching in Simmen- 
thaler bulls, which disturbed the animals even while feeding, 
but in grazing animals of the black speckled Holstein breeds 
itching was almost entirely absent. 


Not infrequently the eruption extends, to the parts of the 
body mentioned above, by the occurrence of fresh spots of herpes 
in the neighborhood of the old ones (herpes tonsurans dis- 
seminatus) and a coalescence of the patches is frequently noted 
where the skin forms folds or where the animal can most con- 
veniently rub itself (head, anal region). Pusch noticed in Sim- 
menthaler bulls an extension of the spots from the tail to the 
eroup and to the flanks, but in this case bald places developed 
without the occurrence of roundish spots; slight bronchitic 
symptoms were fairly frequent. By the continual development 
of new ringworm patches the duration of the disease may be 
prolonged to six months or a year (Gerlach) and at times it 
causes great thickening and folding of the skin in Holstein cat- 
tle (elephantiasis, Kohler, Pusch). 


Ringworm sometimes develops in clipped cattle as herpes 
tonsurans vesiculosus, in the form of slightly raised, red, hair- 
less spots which gradually increase in size, a depression form- 
ing in the center, and at the same time they become paler and 
covered with soft lamellous scales, while the margin forms a 
raised red circle composed of closely ranked nodules and small 
vesicles. Desiccation of the contents of the vesicles changes 
these into small gum-like crusts which can easily be removed 
(Schindelka). 


Schleiffer saw a contagious skin affection on the tips of the tail in cattle. 
It was marked by the occurrence of round spots, redness, vesicle formation and by 
violent itching; the disease was transmitted to the hands of the attendants, and 
was probably tricophytic in origin. Schleiffer, however, claims to have proved 
that aspergillus fungi were the cause of the trouble. 


Ringworm of calves (Kalbergrind, Teigmaul) is a tricho- 
phytie disease of sucking calves in which thick bran-like or 
dough-like dry scabs develop in the region of the mouth and 
face, more rarely on the body. The scabs are roundish or oval 
in form and show hairs with split ends sticking out; they coalesce 
and finally unite to form an extensive mass of crusts. The dis- 
eased spots are sensitive to pressure and violent itching is pres- 
ent, which interferes with the nutriticn of the animal. 
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(c) Herpes in the Sheep. 


Herpes tonsurans crustaceus is rather a rare disease in 
sheep, which begins with the sudden appearance of circular 
spots, in size like a one-cent to a twenty-five-cent piece, on the 
back, chest, shoulders and neck. These spots are recognized by 
the fact that they mat the wool into tufts and cause it to stand 
up straight, giving the sheep a tousled appearance. The skin 
is reddened, often brownish in the center of the spots and coy- 
ered with grayish white, bran-like rather firmly adherent scales 
or scabs. The itching is intense, especially at the commence- 
ment and causes the animal to scratch and rub continuously, 
and this leads to a rapid extension of the eruption, with coales- 
cee the spots and finally extensive baldness (Brauer, Schin- 

elka). 

In lambs herpes manifests itself similarly to the disease in 
calves, it is called ringworm of lambs (Lammergrind, Milch- 
grind, milk scab), but is a rare disease. Thick and dark colored 
crusts form on the face, especially around the eyes and ears, 
exceptionally also on the neck. Now and then the disease leads 
to cachexia and even causes death (Schindelka). 

Ringworm of sheep shows a tendency to recurrence 
(Anacker). 


Ringworm has been observed very rarely in goats, in which it occurred as a 
very mild skin disease. In two cases observed by Schlegel, oval, largely hairless 
patches were noted in the upper region of the shoulder; the hairs were partly 
broken off, they had partly fallen out with the roots; there were scaly deposits. 


(d) Ringworm in the Pig. 


Two cases of the disease were seen by Siedamgrotzky and 
one by Schindelka. It occurs most frequently on the back and 
on the outer surfaces of the thighs; also on the croup and the 
sides of the chest. There are only isolated reddish and roundish 
spots as large as a twenty-five-cent to a dollar piece, the raised 
circular margin of which bears vesicles the size of a pin’s head 
(herpes tonsurans vesiculosus) ; in the center the skin appears 
normal except for slight scaling. The vesicles soon dry and 
form brown crusts, while round about fresh vesicles form. In 
other spots one may see only small, somewhat raised, slightly 
scaling circles which are reddened at their periphery (herpes 
tonsurans maculosus). The bristles rarely fall out and no large 
erusts form; itching also is absent. Transmission by mutual 
contact easily occurs, although artificial transmission to pigs 
has so far not been successful (Siedamgrotzky, Schindelka). 


In this category must probably be classed the skin disease described by 
Schindelka under the name of pityriasis rosea. It affects pigs 5 to 8 weeks old 
and is accompanied by slight general symptoms (debility, diminished appetite, 
retarded defecation, moderate tympanites), resulting in recovery in 2 to 3 weeks. 
On the lower chest and belly and also on the lower surtace of the neck, lentil sized, 
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slightly prominent bluish red spots arise which appear to be composed of minute 
nodules. The spots spread peripherally and become pale in the middle where the 
skin heals with fine scaling. This otherwise benign affection simulates the like- 
named skin disease of children (Gibert) which is generally looked upon as of a 
parasitic nature. Schindelka tried without success to transmit it to pigs and dogs; 
no fungi could be found in the foci of the lesions. 


(e) Herpes in the Dog. 


The disease generally begins on the head, on the limbs, 
and on the neck, and not infrequently passes on to the remain- 
ing parts of the body, or at times it begins in these parts. It is 
caused by Trichophyton mentagrophytes var. asteroides; Tr. 
caninum; Microsporum caninum and equinum. 

The exanthema 
occurs generally as 
herpes tonsurans 
crustaceus and is 
more or less simi- 
lar to that deserib- 
ed in cattle. In 
the course of a 
few weeks a sharp- 
ly circumscribed 
sealy layer of var- 
iable thickness de- 
velops, which at 
first is loose, but 

. afterwards forms a 
Fig. 158. Ringworm with scab formation on a dog. firm seurfy or as- 
bestos-like crust 
which cements the hair and gradually grows to a size a little 
larger than a dollar piece. The hairs become loosened and finally 
lifted from the hair follicle, remaining fixed in the crusts, and 
the root ends may be seen on the under surface of the crusts 
when these are removed. In the further course, according to the 
species and age of the animals, the skin is either quite bald or 
studded with many little hair stumps, of copper to brownish red 
color, dry or moist, thickened or of normal thickness, and bear- 
ing few isolated nodules. While crusts form again on some of 
the bald places, in others only a more or less copious desquama- 
tion occurs, hence the process either remains local, or numerous 
patches of herpes arise, especially when the itching, which al- 
ways accompanies the process, is intense. If the process ex- 
ue in this manner, single patches coalesce into irregular sur- 
aces. 

A special form of herpes tonsurans crustaceus which hith- 
erto has only been noticed in the dog, manifests itself by the for- 
mation of nodular or glandiform semispherical or half-egg 
shaped elevations on the scalp and especially on the cheeks, 1 
to 2 em. thick, which contrast sharply against the healthy skin 
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(Fig. 158) ; they are reddish brown in color, rather firm as well 
as sensitive, while on their surface few hairs or hair stumps 
stand out. After removing the deposits one sees the widened 
mouths of the hair follicles, from which pus exudes when the 
hairs are pulied out or on pressure on the swelling. The com- 
plaint is protracted, lasting several months, and after healing 
the patches remain completely bald (Schindelka). 

Herpes tonsurans maculosus et vesiculosus not infrequently 
attacks the parts of the skin which are only sparsely covered 
with hair and manifests itself by similar symptoms to those de- 
scribed in other species of animals (see Fig. 159). By coales- 
eence of neighboring patches map-like figures may be formed. 

Finally a form of the disease described as ‘‘shearmng’’ 
herpes (microsporosis) may be observed very rarely, although 


Fig. 159. Herpes tonsurans maculosus, on-the hairless abdominal surface of a dog. ~ 


according to Sabouraud, Suis & Suffran, it is quite frequent in 
the surroundings of Toulouse. Bodin & Almy claim that it is 
due to a secondary species of microsporum Audouini (Micro- 
sporum caninum). In this affection fairly numerous dissemi- 
nated rounded or oval spots are formed, which are sharply cir- 
cumsecribed and are 2 to 5 em. in diameter. The spots are coy- 
ered with numerous small, dry, gray scales; the hairs break off 
in part, about 4 mm. above the surface of the skin, the stumps 
being split and surrounded with the gray sheaths. Other hairs 
fall out entirely. Any hairs that may remain in the affected 
portions may be removed easily and break off close to the sur- 
face of the skin. The skin itself under the ringworm spots is 
either quite normal or it often appears somewhat swollen, pain- 
ful and on lateral pressure a reddish pus escapes from the 
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mouths of the hair follicles (Sabouraud, Suis & Suffran). Itch- 
ing is not noticeable. Clinically as well as in respect to its 
origin, the disease bears a close analogy to the trichophytia of 
the scalp in children (‘‘tondante rebelle’’), but differs from 
this in that the microsporosis of domestic animals generaily 
runs a rapid and benign course. 


(f) Herpes in the Cat. 


The cat is infected generally by diseased persons and dogs. 
The head, the neck and front of the chest form favorite locali- 
zations of the disease (Schindelka); the clinical appearances 
coincide in general with those in the dog, and the disease usually 
appears under the form of herpes tonsurans crustaceus. Maro- 
tel has observed a case of microsporosis. 


(g) Herpes in the Fowl. 


In birds a few cases of herpes tonsurans have also been 
seen which, according to Sabouraud, Suis & Suffran really be- 
long to fowl scabies. The affection manifests itself by falling 
out of the feathers at rounded spots through which the skin is 
reddened and swollen, especially in the neighborhood of the 
feathers, the quills of which are occupied by a mantle of wavy 
fungous hyphe, which only bear spores here and there. 


Diagnosis. The recognition of ringworm is generally quite 
easy. The occurrence of more or less rounded, sharply defined, 
gradually increasing spots, in the area of which may be seen 
either short hair stumps and scales surrounded by sheaths or 
asbestos-like crusts that are often bald or covered sparsely with 
hair; also the brittleness and looseness of the hairs immediately 
surrounding the spots, together with the contagious character 
of the affection, all furnish sufficient points of recognition; 
moreover, the microscope may be employed for the demonstra- 
tion of the fungus, although it is not always easy, especially in 
the eases associated with suppuration or secondary inflamma- 
tory changes, as well as in maculous spots. 


For the purpose of microscopic examination one scrapes away with a scalpel 
_the epidermis scales or scabs from the most recent lesions, or from the deeper 
layers of the crusts, and carefully draws out the hair at the margin of the spots, 
especially hairs surrounded by gray sheaths (fungous mantle). Sometimes the ex- 
cision of a small piece of skin may become necessary, because it may not be possible 
to find fungi in the crusts and hairs (Troster). The material, which may previously 
be defatted by immersion in absolute alcohol, ether or chloroform, is placed into 
1% potassium hydrate solution for a- few hours to % to 1 day, according to the 
thickness of the crusts, and small particles of the scales or crusts and fragments 
of hairs are examined under 400 to 500 magnification. One may also adopt Sabou- 
raud’s procedure of placing only the roots of the hairs on a slide, then adding potas- 
sium hydrate and, after putting on a cover glass, warming over a flame until the solu- 
tion of potash boils, if the hairs are very thick. Besides fungous elements which are 
arranged in the way already related (see page 976, Fig. 153) one also finds split hairs. 

A macroscopic reaction of hairs attacked by fungi was announced by Dyce, 
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Duckworth and by Behrend, which consists in treating the fungus-containing hairs 
with chloroform and evaporating, when the hairs appear chalky white, while after 
moistening with oil their color returns. The reaction is due to the fact that air 
vesicles collect in the hairs which have become split and teased out by the fungi; 
after the extraction of the fat the air vesicles reflect the light and in this way 
cause a whitish color of the hair. By subsequent moistening with oil the original 
condition is restored. 


Favus of sucking animals is sufficiently distinguished from 
ringworm by the characteristic scutula; the hairs are not split 
up and brittle in favus, consequently no hair stumps are to be 
seen on the skin, and after treatment with chloroform no white 
color appears. In alopecia areata the skin appears healthy, 
scale formation is absent, and no hair stumps project from the 
skin. In seborrheic eczema the sharp borders of the spots and 
the brittleness of the hairs which fall out as a whole are absent. 
The maculous form of acariasis sometimes causes the whole 
hair to fall out, but in the fluid contents pressed out from the 
skin the hair sac mites may be found. Sarcoptie seab is distin- 
guished from ringworm on account of its localization and the 
appearance of local changes, and besides by the mode of exten- 
sion and the severe itching. 


Prognosis. Ringworm of domestic animals is a benign dis- 
ease in so far as a cure may generally be brought about in 2 to 
3 months by appropriate and continued treatment. Spontaneous 
healing is not uncommon, especially if the eruption is not very 
extensive. One notices this chiefly in cattle and in adult animals 
if they are removed from damp stables and are kept in the open 
in dry, sunny weather. In herds ringworm disappears spon- 
taneously in a short time if the stable is warm and if the herd 
is small, so that the contagion is rapidly transmitted through 
the entire stable; otherwise the affection is apt to become 
stationary. In this connection the character of the disease is not 
without influence, since in certain years the disease occurs in a 
particularly malignant form. In young animals (sucking calves 
and lambs) ringworm is usually very obstinate and causes nutri- 
tional disturbances, which may, however, also be noted in older 
cattle; exceptionally the disease may also cause death. The 
more extensive the eruption, the more difficult is its cure. 
In consequence of repeated recurrences and relapses the disease 
may be drawn out over long periods, even over one year and 
longer. The baldness disappears as a rule completely; if it re- 
mains it is in ringworm on the face of the dog (Schindelka). 


Treatment. This is regulated according to the situation 
and extension of the eruption. As a preliminary treatment, 
except in the case of short-haired animals and where only quite 
circumscribed and isolated spots occur, the affected animals 
should be sheared; but where only a few spots are present, the 
hair may be pulled out with the forceps or cut away in the 
affected region and its immediate neighborhood. Hard crusts 
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should be softened with equal parts of soft soap and lard, 
whether the spots are localized or widespread; in case of an 
extensive eruption creolin oil (1:20) is most suitable; in this 
ease the fore part of the animal may be anointed with the mix- 
ture the first day and the hind part on the following day, and 
the oil is left on for 2 to 4 days. The softened scabs may then 
be scraped off or, in extensive cases, removed with fomenta- 
tions or a bath. Sometimes the inunction must be repeated. 
The preparatory treatment is then followed by the admin- 
istration of antiparasitic remedies which kill the fungi situated 
on the surface of the skin and immediately underneath, and act 
thus especially by hindering the further advancement of the 
process. Anti-parasitics are employed preferably in the form 
of ointments, for the fungi appear to be peculiarly susceptible 
to fats and rancid oils (Pusch), and besides the resisting power 
of the skin against fresh invasions is diminished by fomenta- 
tions. Mercury preparations, as gray ointment, white and red 
precipitate ointment (1:10-15), calomel ointment (1:4), cor- 
rosive sublimate (1:200 alcohol or sublimate soap) are equally 
effective, but must not be used on cattle. In cattle and in the 
other animals, salicylic ointment may be used to advantage, 
also ointments of tar, naphthol, naphthalin or creosote (1:10) 
as well as tar or naphthol with soft soap (aa) ; in dogs Peruvian 
balsam may be used. In horses R. Frohner found Baranki’s 
ointment very effective which he had prepared for the first 
inunction of 1 part of acidum nitricum fumans and 10 parts of 
adeps lane anhydr., and for subsequent applications of 1 part 
acid nitr. and 20 parts of lanoline. On the other hand Wagner 
found ecresol liniment to give the best results in young cattle 
(Aqua cresolica, Sapo kalinus ven., Spir. dil. aa), then creolin 
soap or creolin ointment. If the eruption is very extensive 
ereolin baths may occasionally be used. In mild cases daily 
painting with tincture of iodine (1:1-5 alcohol) is frequently suc- 
eessful. All these remedies should be applied not only to the 
diseased parts of the skin but also to the neighboring parts. 


Recently human physicians (Bloch, Bruhns & Alexander, Bruck & Kusunoki) 
obtained rapid healing of deep-seated herpes after intracutaneous injections of 
Trichophytin; in superficial affections the curative effect was slight or absent. 
Trichophytin is prepared from cultures of trichophyton and contains the body- 
substances of the fungi. The intracutaneous injections produce a local reaction 
at a distance from the focus, characterized by papule formation; sometimes a general 
reaction occurs in consequence of a general hypersensibility caused by the fungi 
(allergy). The cutaneous introduction of antigen by means of trichophytin probably 
gives rise to antianaphylaxis or to a transitory insensibility of the skin to the 
parasites, which supports the natural healing processes in the affected tissues and 
promotes a curative effect. 

Fayet & Costa did not find evidences of immunity in animals affected with 
Trichophyton discoides and niveum, nor could it be induced artificially. The agglu- 
tination and complement-fixation tests were beth negative. 


During treatment one should endeavor to prevent the ani- 
mals from rubbing, consequently exercise in the open, going 
out to pasture or in the yard is not to be allowed. Finally daily 
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cleaning of the animals should be discontinued. Drying of the 
stables by daily sprinkling of gypsum will promote the favor- 
able effect of treatment. 


Prophylaxis. Even in a slight outbreak of the disease in a 
large establishment the affected animals should be isolated, and 
as far as possible placed in a stable by themselves. If this is im- 
possible contact with the other animals should be prevented by 
leaving an open space between the healthy and the sick animals, 
by isolating the stalls and by properly tying the animals. <Ani- 
mals suspected of being infected, and especially newly bought 
animals, should be kept isolated for 8 days; they should not 
be groomed and should be sheared immediately after stabling. 
The attendants should be taught the initial symptoms of ring- 
worm with a view to early treatment. Cleaning utensils should 
be burnt or disinfected, the bedding is to be destroyed or taken 
away, the stable to be thoroughly disinfected and freely venti- 
lated. 


Reuter and Busch advocate compulsory notification of ringworm in 
cattle, detention of affected animals at the borders, and compulsory treat- 
ment, but Frohner does not consider this to be advisable at present. 
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19. Honeycomb Ringworm. Favus. 
(a) Favus of Mammalians. 


(Wabengrind [German]; Dermatomycosis achorina, Tinea 
favosa; Teigne faveuse [French].) 


Favus of mammals consists in the formation of dise- 
shaped, thick scabs on the skin, depressed in the center, being 
for.that reason saucer or shield shaped. They are sulphur- 
yellow towards the center and are caused by a filament fungus 
designated as Achorion Schonleinii. 


History. The favus fungus was discovered in man by Schonlein 
(1839), and later Remark (1840) gave it the name of Achorion Schén- 
leinii, while Gudden (1855) established the fact that the achorion 
fungus was the sole cause of favus. Jacquetant (1847) first mentions 
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favus of the cat without, however, furnishing proof that the disease in 
question was favus. The occurrence of favus in the cat was first proved 
with certainty by Draper (1854) and traced to infection from mice 
affected with favus; it was again described by Zander (1858). Further 
reports and interesting experiments have been published by Saint-Cyr 
(1868), Siedamgrotzky (1872) and Cadiot (1889). 

As already related (see page 975) the Achorion Schénleinii was 
first declared to be identical with the Trichophyton tonsurans, but later 
on it was recognized by Grawitz (1886) to be a different variety of 
fungus, the multiplicity of which was defended in vain by several 
authors (Quinke, Frank, Unna and others) against the objections raised 
by Kral, Pick, Mibelli, Sabouraud, Tischutkin, and others. 


Occurrence. Favus is frequent in man, mice and rats; a 
rather rare disease in the cat, dog and rabbit, while in the cases 
recorded in horses and cattle (Mégnin, Gigard, Williams) it is 
not certain that they have not been herpes (Kitt, Neumann). 
The disease appears as an enzootic, under certain conditions, 
not only in mice but also in eats (Schindelka). 


Fig. 160. Achorion Schdnleinit from a large crust on a mouse. & Mycelium 
threads and conidia; b epidermal cells 


Etiology. The Achorion Schonleinii is found in the patho- 
logical products in the form of glass-like homogenous or granu- 
lar hyphe, 3 to 5 microns thick, ramifying, tapering at the end; 
but in places, and especially at the ramifying places, knotty ; 
they appear gnarled and are matted together to form a dense 
felted layer (mycelium) in the meshes of which the spores, 
which are usually few, 3 to 6 microns in size, ball, egg or biseuit- 
shaped, or the conidiew of varying size, may be seen (Fig. 160). 


. 
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Culture. The favus fungus, in contrast to Trichophyton tonsurans, 
needs a large amount of protein for its nourishment while on nutritive 
media containing only carbohydrates its growth is very scanty. It 
thrives best at 30° C. The fungus forms, on all culture media, moss- 
like shoots which start from the periphery of the growth and it inclines 
almost exclusively to deep growth. On gelatine it forms a deposit which 
somewhat resembles that of trichophyton, but the medium is liquefied 
only in the course of the second month. On potatoes and beets the 
growth is perpendicularly raised from the culture. It appears bunched, 
grayish white and finally grayish yellow. The cultures grown on most 
solid culture media yield, after short drying (3 or 4 days in the exsic- 
eator), a mortar-like, brittle, yellowish mass. The fungus develops 
best in 2% meat peptone agar at body temperature (Kral). According 
to their age and origin as well as also according to the nature of the 
culture medium, the cultures of the favus fungus exhibit a similar 
pleomorphism and the same variability as was discussed in connection 
with Trichophyton tonsurans (Kral, Plaut, Walsch, Tischutkin). Not 
only close relations exist between the favus fungi and those of tricho- 
phyton, but actual transition-forms may be observed morphologically, 
culturally and biologically. 

The multiplication of the fungi in the 
cultures takes place mainly by segmenta- 
tion of the ectospores on fine air-mycelie, 
also by mycelia spores similarly as in the 
ease of trichophyton fungi. In many 
varieties characteristic tulip-shaped for- 
mations develop at the ends of the mycelia 
filaments, also candelabra-shaped branch- 
forms and _ corkscrew forms, likewise 
chlamydospores and spindle spores. The 
mode of cultivation depends mainly upon 


the composition of the culture-medium 
and the other conditions of development. 


The Achorion fungus forms vari- 
eties which have acquired certain 
‘characteristic morphological,  cul- 
- tural and pathogenic peculiarities 
Fig. 161. Culture of Achorion Schén- which are transmitted; they may be 
leinii four weeks old (after Plaut). transformed into the original form 
by-continued passage. There is, there- 
fore, only one favus fungus with several varieties, some of them forming 
transitional stages to the trichophyton fungus. 


The following varieties of the fungus of favus are differentiated. Achorion 
Schénleinii; its cultures form waxy cakes with radiating folds, central elevations on 
test culture media. On potatoes they form hilly white layers in which are seen 
tulip-shaped formations, candelabra-like mycelize corkscrew-shaped formations, 
sparse spindle- and chlamydo- spores as well as yellow corpuscles. In A. Quinckeanum, 
the fungus of mouse-favus, the tulip-shaped formations, the candelabra- like branch- 
ings and the mycelia-spores are missing. This variety differs from the A. oospora 
canina, the fungus of dog-favus, by the absence of clubshaped swellings in the skin 
lesions and in the cultures, also by the fact that multiplication takes place exclusively 
by oospores. The A. violaceum stands between the fungi of dov-favus and of mouse- 
favus; it shows a distinct violet color in its cultures. A. gypseum is morphologically 
similar to the microsporum fungi and culturally to the true trichophyton fungi, 
forming a transition between the fungi of favus and of herpes, similarly as the 
fungus of mouse favus. A. galline (see page 1001) is very similar to A. Quinckeanum. 


Pathogenicity. After artificial transmission, the favus 
fungus localizes much more readily in young animals than in 
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older ones. Dog favus was transmitted by Sabrazés to man, 
mice and rabbits; cat favus by Saint-Cyr to cats, mouse favus 
by Schindelka to dogs, eats and chickens, favus of man by the 
same author to dogs, cats, cattle, horses and asses. In the nat- 
ural and artificial transmission of favus to other species of 
animals, the variety of the favus fungus is of great importance. 
Both man and animals may be infected by any variety of the 
favus fungus, but the transmission to animals is easiest if the 
variety is derived from the same particular species. Man is 
usually infected by A. Schénleinii (fungus of Quincke), but in 
exceptional cases infection may take place with other varieties 
of Achorion peculiar to animals. Cats are also usually infected 
by A. Schonleinii, also rabbits; in dogs, on the other hand, the 
A. oospora canina is most frequent, A. Schonleinii and A. gyp- 
seum occurring only rarely. In horses A. gypseum has been 
eens in mice A. Quinckeanum is considered as the virus of 
avus. 


While the transmission of mouse favus led to disease which was almost like 
the natural affection in the dog the inoculation of the human favus led in only 
one case to onychomycosis (the surface of the skin remained healthy), while in cats 
characteristic scutula developed and on the comb of fowls roundish scaling dises 
appeared, in size like a one-cent piece, on the periphery of which small quickly 
drying vesicles could be seen. In 3 to 4 weeks little sulphur-yellow or whitish yellow 
nodules developed in place of the dises, and from these elevated hempseed-sized, rough 
deposits of scales which on falling off left shallow depressions. In cattle, horses and 
asses, spots were formed like those of herpes tonsurans, and after scraping away of 
the grayish scales which generally formed, the development of the little favus shields 
could be observed. 


Natural infection probably occurs mostly by immediate con- 
tact, more rarely indirectly. Obviously cats are chiefly infected 
when catching diseased mice or rats, which rather frequently 
suffer from favus. More rarely the disease of cats is contracted 
from persons affected with favus. Dogs infect themselves in 
the same way as cats, but besides may acquire the disease from 
coming in contact with affected cats. 

Susceptibility. Youth is seemingly an important predis- 
posing factor, as is shown by the transmission experiments of 
Saint-Cyr and Schindelka. Of equal importance in this respect 
is the species of the animal, for among domestic mammalians 
the disease has been definitely demonstrated only in cats, dogs 
and rabbits. Predisposing causes are probably also found in 
maceration of the skin and in bad nutrition of the animals. 


Transmission of favus from animals to persons has been noted many times 
(Saint-Cyr, Sherwell, Draper, Horand; Anderson, Smith) and chiefly resulted from 
fondling, handling or treating sick animals. 


Pathogenesis. The achorion as a rule localizes in mammals 
in the orifice of the hair follicle, whence it develops further in the 
interior of the hair follicle as well as over a large part of the 
extrafollicular portion of the hair (Unna, Mibelli, Walsch) and 
penetrates also between the tissues of the epidermis. On the 
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other hand, it seems questionable whether it can pass to the liv- 
ing Malpighian layer, and, still more, to the cutis vera. In the 
hairs the fungus is found chiefly between the hair cortex and 
the hair cuticle; it penetrates, however, frequently into the hair 
cortex without causing splitting up of the hairs. The hair bulb 
is never attacked or only exceptionally (Unna, Mibelli, Walsch, 
Jarisch). The fungous growth gradually leads to the formation 
of a small sulphur-yellow point covered with epidermis cells 
which gradually changes to a lentil-sized, elevated, disc-like 
crust, which is depressed in the center (scutulum—small dise, 
dish-shaped seab; godet [French]), probably because the de- 
velopment of the fungous colony soon becomes less in the middle 
of the scab, the conditions of growth being unfavorable there, 
active growth going on at the periphery (Unna). Except for 
a few epidermis cells, the crust consists almost exclusively of 
fungous elements over which the epidermis covering is broken 
on further growth, and the crusts which develop close to one 
another become larger by coalescence and enclosing, according 
to their size, several Iusterless, dusty looking hairs. In the im- 
mediate neighborhood of the scutulum a wall arises consisting 
of leucocytes (Walsch) while the atrophy of the skin tissue 
lying beneath the little shield causes a trough-shaped depression — 
to be formed. 


On parts of the skin in man which are not covered with hair the development 
of fayvus shields is preceded by a process similar to that of herpes tonsurans 
vesiculosus (favus herpeticus, early herpetic stage of favus). 


Symptoms. In cats and dogs the paws, especially around 
the claws, the scalp, and in eats especially the external ear are 
the favorite localizations of the disease, that is, those parts of 
the body which are most exposed to infection while the eats play 
with the mice they have caught; but favus may occur on other 
parts of the body, not rarely in the region of the umbilicus, at 
the lower chest and on the inner surface of the legs. 

Accompanied by a slight or without any itching, small 
round and yellow or grayish white spots develop here and there 
over the skin above which they slghtly protrude. Gradually 
increasing in size to that of a one-cent piece, they be- 
come rough and concentrically cracked on the surface; the mar- 
gins are raised, giving the lesions their characteristic saucer 
or cup-shaped depression. The fungous shields or favus cups 
which are formed in this manner, are yellowish or silver 
gray on the outside, but always sulphur-yellow in their in- 
terior (especially after moistening with alcohol) ;. they may be- 
come as much as ¥% em. thick and from their midst one or sey- 
eral dusty looking hairs arise, which are rather loose and soon 
fall out. The crusts are removed from the skin with difficulty, 
and then leave behind a reddened, moist, hairless, trough-shaped 
depression which, however, is soon covered with a thin layer 
of epidermis and then has the appearance of a fine glistening 
cicatrix, the skin appearing atrophic. By coalescence of neigh- 


Plate V. 


Favus in rabbit. Typical favus shields on the external ear; scabs on the eyelids 
of the right eye and on the internal nasal wing. 
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boring seutula, thick deposits of crusts may form which grad- 
ually exfoliate in places. At the base of the claws, and still 
more on the strongly haired parts of the body, crusts do not 
show their characteristic shape but form only massive yellowish 
brown or whitish yellow, cracked encrustations (Demons, Neu- 
mann). The deposits may easily be crumbled up between the 
fingers, whereupon a peculiar smell like mouse urine becomes 
noticeable. The animals also give off a smell, reminding one 
of cow cheese, if the disease is considerably extended. 

If the favus is localized in the neighborhood of the claws 
these become thickened, loosened and brittle. The disease may 
also be limited exclusively to the claws (Schindelka). 


The microscopic examination may be undertaken in the same manner as in 
herpes (see page 991). Together with epidermis cells, fat droplets and granular 
detritus, numerous filaments and spores of the favus fungus are formed in the 
crusts (Fig. 160) and these are also to be seen in the hairs enclosed in them; yet 
the hairs are not split and do not become white after treatment with chloroform 
(compare page 992). In general the fungous hyphe predominate over the conidie in 
the morbid products, but exceptions may be noticed in this respect. 


The alleged favus of the horse may occur on the head, chiefly at 
the forelock and around the eyes, where the crusts unite to form stripes 
as broad as a finger (Schindelka). In a case observed by Suis in a 
one-year-old colt, oval spots, as large as a quarter of a dollar, developed 
on the internal surface of the lower arm, the hairs were rough, and could 
easily be pulled out together with a thin scab, leaving a dry patch cov- 
ered with scales. In a personal case the authors saw a typical scutulum 
in the region of the larynx of a horse. 

In sheep Kowalewsky claims to have observed favus in enzootic 
extension. In a flock numbering 600 head, 300 animals became affected 
with an exanthema characterized by dry, grayish white or grayish yellow 
crusts, which developed on the head, especially in the neighborhood of the 
lips and nose, and on the inner surface of the external ear. The crusts had 
a depressed surface and a corresponding bulging underneath and were 
perforated each by 2 to 12 hairs. The parts of the skin covered by the 
crusts were moist and reddened. On microscopic examination the pres- 
ence of hyphe and spores was demonstrated. The general health of the 
animals remained undisturbed: and treatment with carbolic acid cured 
them in a month. The affection, which, according to Neumann, very 
much resembles sarcoptic scab, was not transmissible to dogs. 

In rabbits the disease chiefly affects the head and claws, but any 
part of the body may be attacked. The process is similar, in general, 
to the favus of cats typical scutula with central bunches of hair being 
noted (Plate V), but occasionally it may lead to the formation of brittle 
seabs about 1 em. broad, of a flattened spherical shape, which on break- 
ing up show mealy contents exclusively formed by the spores of the 
achorion fungus. (Mégnin differentiated this disease as favus lycoper- 
doides. ) 

Favus of the rabbit often heals spontaneously. Only Mégnin noted 
one case of death after the anus had been obstructed by a crust that 
had formed in that region. 

In hares Schlegel reports also typical favus crusts and, in one case, 
purulent gangrenous destruction of the eye. 
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Diagnosis. In the presence of the characteristic favus 
shields, honeycomb ringworm may readily be recognized. It 
might be mistaken for herpes tonsurans, eczema seborrheicum 
or other skin diseases only if there is no characteristic eruption, 
as is sometimes the case in the initial stage of favus. In such 
cases sufficient points to establish a correct diagnosis will be 
furnished by microscopic examination (seabs almost exclusively 
consisting of fungous elements, often also the prevalence of 
hyphe) and possibly by the yellow color of the scabs after treat- 
ment with alcohol. 


Prognosis. The disease often heals spontaneously and with 
suitable treatment more promptly; the prognosis is therefore 
rather favorable. 


Treatment. After removal of the scabs, if necessary with 
softening applications (see page 993), the diseased spots may 
be treated with salicylic ointment (1:10), tincture of iodine 
(diluted with 1 to 5 parts of alcohol), Helmerich’s ointment, 
corrosive sublimate spirit (0.5%), pyrogallic acid (10 parts to 
5 parts of citric acid and 90 parts of fat). The quickest result 
was-obtained by Schindelka by the applieation of 2 to 5% for- 
malin paste, but considerable pain was caused by this pro- 
eedure. The remedies are applied repeatedly, the ‘skin having 
previously been washed; in eats the affected parts of the skin 
must be cleaned by rubbing with bran instead of being washed. 

Literature. Grawitz, V. A., 1886, OIII, 393—Jarisch, Hautkrkh., 1900.— 
Kitt, Bakterienkunde, 1908, 536.—Kowalewsky, Vet. Jhb., 1887, 94.—Kral, Arch. f. 
Dermatologie u. Syphilis, 1894, XX VII, 397.—Matruchot & Dassonville, Rec., 1900, 
174.—Neumann, Rey. Vit., 1905, 160, 225 (Lit.).—Plaut, Hb. f. p. M., 1903, I, 599 
(Lit.)—Schindelka, Hautkrkh., 1908, 170 (it.).—Siedamerotzky, 8. B., 1872, 80; 
1874, 63.—Wiilsch, Zbl. f. Bakt., 1895, XVIII, 138.—Wilbert, Rec. d’hyg. et de 
méd. vét. mil., 1909, X, 709.—Ziirn, Pfl. Parasiten, 1899, 264.—Schlegel, Z. f. Tm., 
1912, XVI, 308. 


Onychomycosis. Under this name Ercolani describes a disease of 
the horn of the hoof that frequently occurs in asses and mules, but 
more rarely in horses, through which a disturbance of the union be- 
tween the horny and sensitive lamelle is caused, leading to the forma- 
tion of hollow places (hollow wall). In the powder-like substance of 
the hollow places Ercolani always found a fungus which is called 
Achorion keratophagus. Baldoni has, however, not succeeded in caus- 
ing the disease by the artificial transmission of the fungus (Ercolani, 
Arch. di méd. vét., 1876, 5). 
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Plate VI. 


Favus in chicken. Fungoid deposits on the unfeathered skin of the head. 


‘SUIM [BSBU [BVULOJUT oY} UO puB ofd 4YSII oY} FO 
sprjeke oy} WO sqvos five [BULO}XO OY} UO SPTETYS SNABF [eotdé yz, 


‘A 9101 


‘4qIqqei UL SNABiT 


1002 Favus of Fowls. 


The cultures are distinguished by their slow growth and by the forma- 
tion of bright red coloring material. In bouillon-peptone gelatine a 
white mycelium develops with gradual liquefaction of the medium; ona | 
- decoction of bread, there forms a faintly glistening white mold. 


Pathogenicity. If the fungus or scales from diseased birds 
are placed on the combs of healthy fowls, a skin affection is pro- 
duced which corresponds to. the natural disease. The fungus 
does not affect the skin of horses, dogs, cattle and cats (Fr. 
Miiller, Gerlach, Schiitz, Schindelka, Neumann), while in mice 
a favus-like eruption and in rabbits and guinea pigs a herpes- 
like rash has been produced (Constantin & Sabrazés, Sabouraud, 
Suis & Suffran). In man the fungus causes broad, erythematous 
Squamous spots. 


Natural Infection occurs through immediate contact and 
also indirectly. Whether the transmission of the disease by the 
air is possible as was as- 
sumed by Fr. Miller, has not 
yet been proved conclusively. 
Early age predisposes to the 
complaint. 


Symptoms. Fowl favus 
begins on the comb and on 
the wattles with small, white 
spots like mold, which, under 
the microscope, may be rec- 
ognized as scutula; they grad- 
ually spread and increase in 
number, and finally coalesce, 
covering the whole of the 

oo comb or wattles with a white 
Fig. 162. Achorion galline. deposit (Plate VI). This erad- 
ually becomes thicker, and 
generally in the course of several months changes into a cracked 
crust completely covering the comb. The crust may be as much 
as 8 mm. thick and some parts of it may be dark colored. Not 
infrequently isolated, mold-like scales form which enlarge 
peripherally until they reach the edge of the comb or wattle; 
they are only slightly thickened, and more so at the periphery 
than in the middle, by the development of scales. 

After a duration of several weeks, and sooner in young ani- 
mals, the eruption involves the feathered skin of the head, and 
rapidly passes on to the neck, the back, and finally to the skin 
of the whole body. This requires several months. The skin 
becomes thickened at small roundish places and covered with 
thick scaly crusts which are especially strong around the quills 
and pass down into the feather follicles, whereupon the feathers 
become loose and fall sut. Later on the skin heals in the center 
and ring-shaped spots develop as in herpes. The roots of the 
feathers and especially the fine down are surrounded by a white 
fungous mantle. 
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Matruchot & Dassonville assert that coincidently with the affection of the 
comb favus spots appear on the feathered parts of the body, especially on the 
sides and about the opening of the cloaca. 


When the process has involved the feathered parts of the 
skin, the emaciation of the animal becomes more and more strik- 
ing. If the eruption attains a considerable extent the animals 
disseminate a mouldy odor. 


Course. Favus of fowl often remains limited to the comb 
and then heals spontaneously. Heim saw a severe case in which 
the disease was extensive and the feathers had fallen out, and 
which healed spontaneously after one month. But if the dis- 
ease once passes on to the feathered portion of the skin it is 
generally fatal, death being preceded by cachexia and diarrhea. 
In young fowls the prognosis is always more unfavorable than 
in full grown ones. 


Besides the external characteristic form of the eruption, Schlegel very often 
found hoarlike and even yellow cheesy deposits, nodules and ulcers in the upper 
air passages and in the digestive organs, especially in the crop and small intestine, 
and further isolated foci of necrotic inflammation in the bronchi and lungs. In 
all these lesions the favus fungus could be demonstrated. 


Diagnosis. The occurrence of a mold-like layer on the 
comb and wattles, the gradual spread of the attack, involving 
the feathered skin, and the contagious character of the disease 
sufficiently indicate fowl favus. 


Treatment. Besides the remedies recommended in favus 
of sucking animals (see page 1000), painting with a 2 to 5% 
formalin solution may be undertaken and will produce quick 
results (Schindelka). Painting with benzine, also carbolic acid 
ointment (1:20), calomel ointment (1:8) and creolin ointment 
may be employed successfully. If the body is attacked it ap- 
pears best, however, to kill the bird. 

As prophylactic measures sick birds should be isolated, 
the fowl houses and runs divided, the infected abodes being 
purified and disinfected. 


Literature. Galli-Valerio, Schw. A., 1899, XLI, 107.—Gerlach, Mag., 1859, 
236.—Leisering, S. B., 1857-58, 32; 1864, 46—Matruchot & Dassonville, Bull. 
de la Soc. mycologique de France, 1899; Bull., 1901, 349.—Mégnin, C. R., 1890, 
151.—Miiller, O. Vj., 1858, XI, 37—Neumann, Rev. vét., 1905, 160, 255 (Lit.).— 
Sabouraud, Suis & Suffran, Rev. vét., 1909, 671.—Sabrazés, Chl. f. Bakt., 1893, 
XIV, 152.—Schlegel, B. t. W., 1909, 689.—Schiitz, Mitt. d. G. A., 1884, IT, 208 
(Lit.).—Tschutkin, Die Pilze d. Gattung Achorion. Inaug. Diss., 1894. 


Other Mycotic Skin Diseases in Birds. Leisering observed an 
exanthema in a cock, which chiefly affected the region of the cloacal 
opening; it was conveyed to several hens by the act of coition and caused 
falling out of the feathers. The points of the feather quills contained a 
dark colored mass which consisted of numerous dark green or yellow 
spores. 
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Rivolta & Delprato noted a skin mycosis in pigeons caused by the 
aspergillus glaucus (Dermatomycosis aspergillina glauca) in the course 
of which thin yellow crusts developed all over the body. The crusts 
were rather broad under the wings, on the lower parts of the body they 
were thicker, grayish blue in color and smelled badly; on the other parts 
of the body they were rather small. The birds became much exhausted 
through the disease and finally died. (Neumann, Rey. vét., 1905, 225.) 


-20. Granular Eruptions of Hogs. 


(Spiradenitis coccidiosa [Our], Hypotrichosis localis cystica 
[ LUNGERSHAUSEN |.) 


In granular eruptions small vesicles thickly clustered ap- 
pear on the skin which, when fully developed, are bluish red or 
black in color, and therefore give to the skin an appearance as 
if small shot were imbedded in its tissue. 


Etiology. .Zschokke considers that Gram positive cocci, 
0.001 mm. in size, enter between the cells of the epidermis and 
cause proliferation, the formation of epidermis plugs growing 
inwards, which then coalesce into small vesicles. On the other 
hand, Olt and later on Voirin came to the conclusion that coecidia 
penetrate into the efferent ducts of the sweat glands, which 
become diseased, and that the disease of the hair follicles de- 
velops later. Olt gave the name of Coccidium fuseum to the 
protozoa. Liihe denies that.the virus of the disease belongs to 
the coccidia, although he considers it as probably parasitic in 
nature, 


Pathogenesis. According to Olt the disease process be- 
gins in the cells of the sweat glands in which the coccidia appear 
as brown granules, causing swelling of the glandular cells and 
rapid proliferation of the contiguous cells. After the cells be- 
come detached, they unite with colloid material which develops 
through the action of the parasites, and with the secretion of 
the sweat gland, forming a thickish mass. This mass stops up_ 
the duct of the gland, which is changed into a small vesicle. 
When the latter has reached a certain size, its attenuated wall 
bursts and its contents are poured into the follicles of a neigh- 
boring bristle and a larger vesicle develops from the original 
one after coalescence with the considerably distended follicle. 

At first the vesicles situated in the cutis contain a serous” 
fluid and a few red and white blood cells; later on they contain 
a yellowish brown or quite black tallowy mass which may be 
stratified and in which generally one or several very fine spirally 
twisted bristles are imbedded which contain no marrow. 


Zschokke explains the development of the vesicles in such a manner that the 
epidermis plugs become elongated toward the cutis and grow into it, forcing aside 
its cellular tissue and finally becoming cut off from the epidermis layer. Owing 
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to degeneration of the new formed cells, the. foci, which are at first firm, are 
changed into vesicles surrounded by a layer of epidermis.—Lungershausen believes 
that the disease is due to a primary faulty development of the bristles which 
cannot break through the epidermis but remain stuck in the hair follicle, whereupon 
this is changed into a vesicle, after the outer root sheath has become detached from 
the inner sheath. Siedamgrotzky, Johne and Ostertag consider the vesicles to ke 
small dermoid cysts; Kitt took them to be atheromata. ~ 


Symptoms. The eruption begins asa rule on the external 
surface of the ears, on the croup, on the back, and also on the 
external and internal surfaces of the thighs, vesicles of variable 
size and exceedingly numerous being visible in the advanced 
stage of the disease. The very small ones are pale yellow or 
white and remind one of -pearls by their dull luster; the larger 
vesicles are of lentil to pea size, hard, lead gray, rust colored 
or yellowish brown; later on they become violet, bluish red or 
black, and are only slightly elevated above the surface of the 
skin. In some places lentil-sized flat elevations may be seen, 
‘each with a yellow, brown or black and undulating fine canal 
which contains one or several bristles. Now and then such a 
cavity breaks open and then the bristles lie free on the surface 
of the skin and nestle there in spiral form. Otherwise the skin 
does not show any pathological changes. 

A watery, reddish turbid fluid escapes from the opened 
vesicles, and at the same time a brownish thick mass which 
Shows a concentric structure like an onion, together with one 
or several rolled up bristles; under the microscope flattened epi- 
dermis cells are seen in the pressed out contents, also dark 
brown globules and small round cells. 


Course. The affection always takes a chronic course and 
a progressive character. Moreover, once formed, the vesicles 
are permanent. 


Treatment. Since from the purely local process no injury 
to the health has so far been noticed, there is scarcely ever any 
necessity for treatment. Fomentations with soap water or dis- 
infecting fluids may be undertaken and, besides, the splitting 
and pressing out of isolated vesicles may be of advantage. 

Literature. Liihe, Cbl. f. Bakt., 1901, XXIX, 693—Lungershausen, Uber 


Hypertrichosis localis cystica. Inaug. Diss., 1894.—Olt, A. F. Tk., 1896, XXII, 
434,—Voirin, Zool. Jahrb., 1900, XIV, 61.—Zschokke, Schw. A., 1890, XXX, 72. 


Sporozoae-Dermatoses in the Dog. Marcone saw repeatedly 
sporozoe-dermatoses in dogs, which manifested themselves clinically in 
two forms. The one form develops always under the clinical -picture 
of acne, bald spots developing at different parts of the body; the skin 
is swollen in these places, cyanotic and covered with soft, yellowish gray 
seales. On the edge of these spots small soft swellings arise and on 
slight pressure a.purulent fluid escapes; often, however, pustules are 
formed which may be as large as a bean. With a gradual increase in 
size the spots assume a round shape, the openings of the pustules coalesce 
into short, red, ulcerous grooves, while the skin is thickened. The 
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organism causing the disease is for the present called Dermosporidium 
canis. 

In the second form irregular bluish red and knobby surfaces ap- 
pear, in the area of which the skin is covered with small glistening 
silvery scales. On pressure the protuberances discharge a fluid con- 
taining mucous-like flocculi. Often fistulous openings are formed, 
while the skin is thickened and wrinkled. Marcone proposes the name 
of Coccidium nudum for the causative agent, because it does not possess 
a cell membrane. (Marcone, Z. f. Infkr., 1908, IV, 5.) 


21. Scabies. Scab. 


(Schabe, Kratze [German]; Gale [French]; Scabbie, Rogna, 
[Italian].) 


As scab one designates a contagious skin disease which is 
caused by the mange mites and manifests itself by intense itching 
and by a more or less violent eezematous inflammation of the 
skin. 


History. Scab has been known since ancient times in man as well 
as in animals; Arabian doctors even mention the scab mites. The view, 
however, that the disease is caused exclusively by such mites was recog- 
nized generally only in the past century. In the 16th century Paré 
already knew that the parasites bore passages in the skin, and Bonomo 
& Cestoni (1687) designated them as the true originators of scab. 
Wedel (1672) discovered the parasites in cats, Kersting (1789) in 
horses, Walz (1809) in sheep, Gohler (1812) in cattle and dog; finally 
Spinola (1846) in the pig, and as early as 1791 Wichmann succeeded 
in transmitting scab from horse to man. In the first half of the last 
century the etiology of the disease was given a sure foundation by 
exact clinical observations, as well as by the investigation of the biology 
of the mites. This is evident with respect to scab of man in Hebra’s 
textbook (1844), with respect to that of the domestic animals in those 
of Gurlt, Hertwig (1844) and Gerlach (1857)» More recent researches 
(Fiirstenberg, Mégnin, Railliet, Johne and others) have ascertained the 
part played by the parasites in the production of scab in the individual 
species of animals. 


Occurrence. Scab is a frequent disease of domestic ani- 
mals, and occurs sometimes sporadically, at other times as an 
enzootic, in practically all countries. The greatest extension 
occurs in animals living in flocks which are insufficiently cared 
for. 


Scab of the Horse. In Germany in the years 1892 to 1908 a total of 10,289 
horses fell ill; the number affected varied between 425 (1897) and 959 (1908) ;. 
out of every 10,000 horses 1.2, 1.6, 1.5, 1.5, 1.6 and 2.2 were affected in the years 
1903-1908. The greatest spread of scab in recent years occurred especially on the 
east Russian boundary in the government districts of Gumbinne, Koénigsberg, 
Danzig, Marienwerder, Posen, but in the years 1901-1903 also in Bavaria 
(Upper, Lower Bavaria, Lower Franconia); in the year 1908 the government 
districts of Marienwerder, Danzig, Konigsberg, Gumbinnen, Potsdam, Allenstein 
and Breslau were particularly infested. 

In Austria in the years 1891-1900, 3,438 horses were affected with scab, the 
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number varying between 190 and 617 (1899). The highest number of cases 
occurred in Galicia, in which province 2,454 cases were reported. Dalmatia follows 
next. 

In Russia between 1895-1896 there were 4,717 horses ill with scabies. 

In Sweden in the years 1892, 1894-1895 there were 193 cases, 

In Hungary 35,881 horses suffered from scab in the years 1894-1905; the 
number of cases varied between 949 (1898) and 5,895 (1901). The highest 
figures of morbidity were observed in the southeastern counties. 


Scab of the Sheep. In Germany sheep scab used to be very widespread; 
in the years 1883-1884, about 260,000 sheep were affected, and of these 78,557 were in 
Alsace-Lorraine (61% of the total). Since energetic measures of eradication 
were enforced there has been a decided decrease in the number of cases. In the 
years 1892-1908 a total of 1,448,122 cases of sheep scab was reported, and the 
frequency varied in individual years between 53,955 (1906) and 143,468 (1901); 
in the year 1903 out of every 10,000 sheep 72.56 were affected, but in the years 
1905-1908 the frequency per 10,000 was 71.32, 68.24, 102.76 and 132.68. The 
greatest extension of sheep scab occurred in the government districts of Kassel, 
Hildesheim, Erfurt in the districts of Jagst and of the Danube. 

In France sheep scab apparently does not occur frequently; the greatest 
extension occurs year by year in the northern, northeastern and the western de- 
partments. 

In Great Britain the disease is noticed annually in all parts of the country, 
but it occurs most frequently in the Welsh counties. From 2,000 to 4,000 flocks 
are annually affected. 

In Italy sheep scab is rather common. Most cases occur in the south pro- 
vinces on the Adriatic Sea, although the affection is also endemic in the other parts 
of the country. In the years 1900-1908, 444,234 cases were diagnosed. 

In the Netherlands 42,751 cases of scab in sheep were reported between 
1894-1903, of which 15,482 occurred in the year 1896 and 23,626 in the year 1897, 
while in the remaining years the morbidity varied between 380 (1894) and 5,189 
(1898). It was always most frequent in the provinces of Oberyssel, Drenthe, 
Friesland and Groningen, in which three-fourths of the cases occurred. 

In Austria a total of 11,414 cases of sheep scab was observed in the years 
1891-1900. The most severe outbreaks occurred in Bohemia, Tyrol and Vorarlberg, 
Dalmatia and Carinthia. 

In Hungary 77,188 sheep fell ill of scab in the years 1894-1905; the 
morbidity varied in separate years between 1,856 (1899) and 12,582 (1891). 

In Switzerland in the years 1894-1906 a total of 6,781 cases was recorded, the 
greater portion of them in the cantons of Waadt and Freiburg. 

In the Balkan countries (Roumania, Bulgaria, Servia, Bosnia and Herzegovina) 
scab is frequent, while on the contrary in Denmark, Norway, Sweden no cases have 
been recorded in the last few years. 

In Africa sheep scab seems to be prevalent, for in Cape Colony no fewer than 
230,587 sheep fell ill in the year 1894. In Algeria the number of affected flocks 
varied in individual years between 5 and 42, 


Scab of Goats. In countries in which intensive goat breeding is followed 
scab is not rare. Thus in Austria 5,407 goats were attacked in the years 1891-1900, 
most cases occurring in Salzburg and Dalmatia. In Bosnia and Herzegovina 
11,560 cases of scab were reported in the years 1901-1906.. In Italy in the years 
1901-1906, the disease affected 4,556 goats; it was especially frequent in Sicily and 
Sardinia. In the Cape Colony in the year 1894, 203,409 goats suffered from the 
complaint; in Asia also it is a frequent disease (Cadéac). 


Scab of the Dog. Sarcoptic scab of dogs is frequent, especially in large 
towns. Thus 6,225 out of 70,000 dogs attended in the Berlin clinic in the years 
1886-1894 suffered from scab, while in Munich in the year 1889 of the dogs 
receiving internal treatment 16% were affected with sarcoptic mange.—Out of 
9,732 dogs brought to the Budapest clinic in the course of the last 15 years, 367 
(3.8%) were found to be suffering from sarcoptic scab. Of 894 cats, 56 (6.3%) 
were suffering from scah. 


Etiology. The mange parasites (Sarcoptidae) are very 
small mites belonging to the order of the Acarina, of the class 
Arachnoidea. Owing to the fusion of head, thorax and abdo- 
men, the body is rounded or oval. It is more or less grooved 
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and covered with spines and bristles. On the head may be 
found the biting, sucking or puncturing rostrum, which is placed 
differently in the individual varieties. The young mites have 
ihree and later on four pairs of articulated extremities, which 


Fig. 163. Sarcoptes major Fig. 164. Sarcoptes major Fig. 165. Sarcoptes major 
var. bovis. Female, Back. var. suis, s. Sarcoptes var. suis. Male, Abdomen- 
Magnif. 75. squamiferus. Female, Ab- Magnif. 75, 

domen. Magnif. 75. 


in some cases end in suckers and in others in bristles. They 
breathe through the skin. 


The parasitic mange mites on the bodies of domestic animals are 
divided into the following varieties: 


1. Sarcoptes (burrowing mite). The anterior portion of the tortoise shaped 
or roundish body which is barely visible with the naked eye, measuring 0.2 to 0.5 
mm., is formed by the head, of blunt conical shape. This is provided with two 
strong lower jaws and covered from above with a chest-head shield which gives it 


more or less a horseshoe form. The feet are short and thick, the posterior ones do 


Fig. 166. Sarcoptes major var. suis. Fig. 167. Sarcoptes major var. suis. 
Nympha. Magnif. 75. Eggs, the contour of the embryo show- 
ing. Magnif, 75. 


not extend over the edge of the abdomen; in the male cup-shaped suckers on un- 
jointed, fairly long pedicles are situated on the first two and the fourth pairs of feet; 
in the female on the first two pairs; in the male the third, and in the female both 
hind pairs of feet end in long bristles. 

The following three varieties must be considered: 


(a) Eusarcoptes. The head is about as wide as long; the skin has trans- 
verse ridges; on the back there are 6 long, acorn-shaped chest spines and 14 lance- 
shaped dorsal spines arranged in 4 rows, also triangular scales arranged in trans- 
verse rows. The posterior edge shows 4 strong bristles. The epimere of the first 
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air of legs do not reach the back. The anal opening is at the posterior end of the 
bat: Length of the body 0.2-0.5 mm. (Fig. 163-165). 

They include the Sarcoptes scabiei (8S. communis s. major) with its varieties 
named after the host animal and differentiated as separate varieties by Canestrini: 
Sarcoptes scabiei var. equi; S. scab. var. bovis; 8S. scab. 
var. ovis; S. scab. var. capre; 8. scab. var. rupicapre (in 
chamois) ; S. scab. var. suis (S. squamiferus); 8. scab. var. 
eameli; S. scab. var. aucheniz (in llamas); S. scab. var. 
eanis (8S. squamiferus); S. scab. var. cuniculi; 8S. scab. 
var. furonis (in ferrets). 

(b) Notoédres (Sarcoptes minor). The body is 
rounded, 1.5 to 2.5 mm. long, without chest spines, but has 
12 dorsal spines; the back is without scales or at most they 
are blunt; the skin shows concentric ridges; anal opening 
in front of the hind end of the back (Figs. 168 and 169). 

They include the Notoédres cati (Sarcoptes minor var. 
eati) and the N. cati var. cuniculi (Sare. minor, var. 
cuniculi). 

(ce) Cnemidocoptes. The back has no spines; the 
epimere of the first pair of legs are united on the back by 
an arch, the field in front of it is granular; anal opening’ 
at the posterior edge of the body. ; 

(a) Cnemidocoptes mutans (Sarecoptes s. Derma- 
toryctes mutans). The mature animal has four pairs of 
stunted feet (in the female the suction dises are rudimen- 
tary), the head is blunt conical; immediately behind the 
head on the back a U-shaped chitin frame; on the dorsal Fig. 168. Sarcoptes 
side of the abdomen, depressions with distinct margins. The minor, Female, Abdo- 
male is oval, 0.2 to 0.25 mm. long, suction dises on all pairs men, Magnif. 75. 
of feet, two long bristles on the hind end. The female is 
more rounded, clumsy, 0.4 to 0.45 mm. long, when fer- ic, 169.  Sarcoptes 
tilized, without suction discs (Fig. 170-172).. This mite is minor, Male. Abdo- 
parasitic on the feet of chickens, turkeys, guinea-hens, men. Magnif. 75. 
pheasants and of various birds in zoological gardens. 

(8) Cnemidocoptes laevis (Sarcoptes laevis). Differs 
from the former one by the absence of depressions on the back in the female, by 
the presence of fine parallel transverse ridges, also by the lesser development of the 


Fig. 170. Cnemidocoptes Fig. 171. Cnemidocoptes Fig. 172. Cnemidocoptes 
mutans. Male, Abdomen. mutans. Female. Abdo- mutans. Female, Back. 
Magnif. 75. men. Magnif. 75. Magnif. 75. 


U-shaped chitin frame; the shape of the body is more round, the posterior pair:of 
feet are somewhat longer and reach beyond the end of the body (Fig. 173). . 
This mite attacks the feathered parts of the body in birds and occurs in four 
varieties: Cn. laevis var. gallinae (in chickens; Cn. laevis var. columbae (in pigeons) } 
Cn. laevis var. phasiani (in pheasants), and Cn. laevis var. prolificus (in geese). 
Mode of life of the Sarcoptes mites. The mites dig themselves into the 
deeper layers of the epidermis, which are rich in tissue fluids, by means of their 
mouth which is adapted for chewing, and feed on the epidermis cells. It is gen- 
erally assumed that in man as in animals they dig winding passages which run 
parallel with the surface of the skin; the female burrows further and deposits the 
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eggs, the male lives near the outer opening and even wanders about on the skin. 
In scab in a eat, Baier recently found tunnels in the thickened corneal layer of the 
skin, which ran in all directions 
and often met, forming larger 
spaces. Schindelka and Fiebiger 
point out that tunnels are usually 
not found in animals, but only 
passages in the scabs upon the 
skin, each of them containing 
one mite and mite-eggs. In scab 
of chamois, Fiebiger saw mites 
which had invaded the skin with 
their anterior ends; only the 
rounded portion of the hind end 
was visible and the mites had 
made niches for themselves. Ac- 
cording to Vesey the mites pass, 
in dogs and eats, into the hair 
follicles alongside of the hairs 
and make vertical narrow pas- 
sages; the parasites are then in 
the lower end of these passages, 
the head being pointed toward 
the cutis. A similar behavior is 
observed in the mites of ani- 
mals which invade the skins of 
humans, 


Fig. 173. Cnemidocoptes .laevis. Female, 
with embryos. Magnif. 75. 

(2) Dermatocoptes. (Psorop- 
tes, Dermatodectes, Sucking mite). The largest scab mite; the ovoid body is 0.5-0.8 
mm. long and may be distinguished readily with the naked eye. The head is longer 
than broad and pointed; 
the lower jaw is straight, 
adapted for pricking; 
the back has neither 
spines nor scales, but is 
furnished with two 
strong shoulder bristles, 
slightly ridged  trans- 
versely; the feet are 
long; all four pairs of 
the male and the Ist, 
2nd, and 4th pairs of the 
female have tulip-shaped 
suction dises on stems 
consisting of three seg- 
ments (these are rudi- 
mentary on the last pair 
of legs in the males). 
The 38rd pair of feet in 
the female terminates in 
two long bristles. The 
posterior margin of the 
body in the male shows 
two plug-shaped  proc- 
esses supplied with sev- 
eral bristles in front of 
them on the abdomen, 
two cup-shaped hollow 
organs which hold the 
two sexual plugs of the 
female during fertiliza- 
tion (Figs. 174 and 175). 
Fig. 174. Dermatocoptes cuniculi from the external The following varieties 


auditory meatus of a rabbit. Female, Back. Magnif. 75, are known: Dermatocop- 
tes communis var. equi; 


D. comm. var. bovis; D. comm. var. ovis; D. comm. var. capre; D. comm. var. 
cuniculi, 
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Mode of life of the Dermatocoptes mites. The mites burrow through the 
epidermis and the cutis by means of their pointed chewing apparatus in order to 
suck the tissue fluids from the deeper layers (accordingly they are often brown or 
red). They do not enter the epidermis but remain on the surface of the skin be- 
tween and underneath the scabs. 

(3) Dermatophagus (Chorioptes, Symbiotes, Scale-eating mite), 0.3-0.4 mm. 
long, and therefore standing between the two kinds mentioned above. The body 
is elongated oval, the head blunt, as long as broad, conical. The suction discs are 
bell-shaped or like a Rhine-wine glass, attached to short unsegmented stems. In 
the female they are attached to the first two and to the last pairs of feet, the 
others having long bristles; the male is provided with suction discs on all feet, 
those on the last pair are usually stunted. The sexual plugs or processes are similar 
to those in the Dermatocoptes. 

Dermatophagus communis (Chorioptes communis, Ch. symbiotes). The female 
carries suction dises on the Ist, 2nd 
and 4th pairs of feet, the 3rd ter- 
minating in long bristles; the peg- 
shaped grasping organs of the male 
have rounded bristles and also one 
shaped like a grass leaf which 
is slightly spiral (Figs. 176 and 
177). They include Dermatophagus 
communis, and the following varie- 
ties named after the host animals: 
D. comm. var. equi; D. comm. var. 
bovis; D. comm. var. caprae; D. 
comm. var. cuniculi. All of them 
live on the surface of the skin. 

Dermatophagusauricularis (Chori- 
optes auricularis s. ecaudatus; Oto- 
dectes) is characterized in that only 
the first two pairs of feet of the fe- 
male have suction discs, the others 
terminating in long bristles; the 
last pair of legs are rudimentary. 
The posterior end of the males car- 
ries small processes with rounded 
bristles (Figs. 178 and 179). These 
varieties are to be enumerated: D. 
auricularis var. canis; D. auricularis 
var. cati; D. auricularis var. furonis 
(in ferrets). All inhabit the ex- 
ternal auditory meatus. 

Mode of life of the Dermatopha- 
gus mites. The mites feed on the 
seabs and epidermal scales of the 
skin, but do not burrow into it. 

(4) _Epidermoptes. The mites Pig, 175. Dermatocoptes cuniculi from the 
belonging to this species are similar external auditory meatus of a rabbit. Male, 
to the Dermatophagus communis, but Abdomen, Magnif. 75. 
much smaller. All four pairs of legs, 
in both sexes, carry suction discs, the posterior edge of the body contains only 
rounded bristles. Epidermoptes bilobatus and E. bifurcatus (Rivoltasia bifureata) 
live on the surface of the skin on chickens). 

The scab mites occur in the several domestic animals as follows: 

In horses: Sarcoptes scabiei, Dermatocoptes communis, Dermatophagus equi.— 
The principal variety of scab is the sarcoptes scab. 

In cattle: Sarcoptes scabiei, Dermatocoptes communis, Dermatophagus com- 
munis.—Principally the Dermatocoptes scab. 

In sheep: Sarcoptes scabiei, Dermatocoptes communis, Dermatophagus com- 
munis.—Principally the Dermatocoptes scab. 

In goats: Sarcoptes scabiei, Dermatocoptes communis, Dermatophagus com- 
munis.—Principally the Sarcoptes scab. 

In dogs: Sarecoptes scabiei, Dermatophagus auricularis.—Principally the 
Sarcoptes scab. 

In cats: Sarecoptes minor, Dermatophagus auricularis——Principally the 
Sarcoptes scab. 

In hogs: Sarcoptes scabiei. é 


1012 Seabies. 


In rabbits: Sarcoptes minor and Dermatocoptes communis.—Principally the 
Sarcoptes scab. 

In fowls: Cnemidocoptes mutans, Cn. levis and Epidermoptes.—Principally 
the Cnemidocoptes scab (foot scab). 


Evolution of Scab-mites. The female, which is much larger than 
the male, lays oval eggs (Fig. 167, page 1008) with granular contents 
(oviparous mites), in which embryos supplied with three pairs of legs 
develop, leaving the eggs after 3 to 10 days. In the body of the Cnemi- 
docoptes mite only the eggs contain embryos (ovoviviparous mites), and 
the embryo seems to leave the egg even within the mother animal 
(viviparous mites). After changing their covering, the six-legged larve 
become nymphe, which have eight legs but are asexual (Fig. 166), and — 


Fig. 176. Dermatophagus comm. var. Fig. 177. Dermatophagus comm. var. 
bovis. Male, Abdomen. Magnif. 75. bovis. Female, Abdomen. Magnif. 75, 


become mature after a further change of the covering. The complete 
evolution requires 2 to 3 weeks; the fertilized females lay an average 
of 15 eggs, from which 5 male and 10 female mites are developed, on 
an average. If the development is undisturbed and the multiplication . 
is not interfered with, one pair of mites may, according to Gerlach, 
procreate in the course of three weeks, in the sixth generation half a 
million of male and one million of female mites. The males live 5 to 6 
weeks and often die immediately after copulation; the females die only 
3 to 6 weeks after depositing the eggs. 


The tenacity of scab mites varies according to the different varieties, and ac- 
cording to the humidity and the temperature of the outer world. According to 
Gerlach the least resistant are the sarcoptes, which die in dry air in a few days 
(the sarcoptic mites of the pig after a week [Brandl & Gmeiner]), and in damp 
media only live a fortnight at the longest. The dermatocoptes mites remain alive 
outside the animal body 4 to 6 weeks, but longer in damp and dirty stables, and can 
remain alive even in dry air for 10 to 14 days; Giinther succeeded in obtaining a 
positive result from inoculations of mange scabs kept preserved for 8 weeks at 
room temperature. This long viability is attributed by Erhardt to the long period 
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during which the eggs may develop. In his experiments the dermatocoptes mites 
of sheep remained alive only 3 to 4 weeks even if they were kept under most 
favorable conditions, in moist air at a temperature of 10 to 15° R.; at temperatures 
of 0 to 10° R. and in moist air they lived only 1 to 3 weeks, at 0 to 5° R. only 3 
days, below —5° R. a few hours. In moist air at more than 15° R. their viability is 
only up to 12 days, in dry warmth much less and in absolutely dry air at 24° R. 
at most 1 day. In cold water they remained alive at room temperature up to 14 
days, but in water at more than 85° OC. they died immediately. The dermatophagus 
mites remain alive for 10 days, and in damp warm stables for 50 days. The eggs of 
mites, are very tenacious; according to Gerlach the eggs of Dermatocoptes may 
develop after 3 to 4 weeks, those of Sarcoptes even after longer periods. 

To the influence of certain chemical substances the varieties of mites show a 
similar attitude as a whole. They are destroyed immediately by pure or 10% 
creosote, liquid carbolic acid, wood tar, Peruvian balsam, 30% oil of chloroform, 
bisulphide of carbon; an almost similar effect is produced after a few (2, 5 or 10) 
minutes by creolin, liquor cresoli saponatus or aqua cresolica, tincture of iodine, oil 
of turpentine and petroleum, 3 to 5% watery solution of carbolie acid, concentrated 
vinegar, Ol. animate fetid, 2 to 3% cargolized oil, 5% salicylic oil and 20% decoce- 
tion of tobacco, while green soap, spirit of sal ammoniac, gray mercury, 5 to 10% 
decoction of tobacco, 0.5% corrosive sublimate kill the mite after 1 to 2 or many 
hours. In Baier’s experiments, Sarcoptes minor was killed at once by Oleum carvi; 
in 1144 minutes by Ol. anisi; after 2 
minutes by Ol. anethi; after 3144 min- 
utes by Ol. terebinthi; after 5 min- 
utes by balsam of peru; after 15 
minutes by 10% styrax liquids; im- 
mediately by carbon  bisulphide; 
after 5 minutes by iodovasogen; al- 
most immediately by 5% salicylic 
acid in oil; but not even after one 
hour by Helmerich’s salve. 

With reference to the dermato- 
coptes mites of sheep scab the investi- 
gations of Brand & Gmeiner show that 
the mites were killed immediately by 
chloroform and carbon bisulphide, by 
5% carbolic acid in 1 minute, by 2% 
water solution of liq. eresolis sapon. in Fig. 178. Dermatoph- Fig. 179. Derma- 
2 minutes, by 246% creolin water in agus auricularis from tophagus  auricu- 
% to 4 minutes, by 1% carbolic acid the external auditory laris from the ex- 
in 4 minutes, by 3 Uo earbolized oil meatus of a cat. Fe- ternal auditory me- 
and Peruvian balsam in 8 minutes, by male, Back. Magnif. atusofacat. Male, 
Lugol’s solution in 10 minutes, by 75. Abdomen. Magnif. 
tincture of iodine in 20 minutes, by 75. 
petroleum in 22 minutes, by 1% cor- 
rosive sublimate only in 50 minutes. In one hour they are not killed by glycerine, 
rectified spirits, 20% tobacco decoction, 1% watery arsenic solution, gray mercury, 
10% corrosive sublimate ointment. Isolated dermatocoptes mites ceased their move- 
ments definitely after direct contact with Frohner’s scab dip in 2% to 4 minutes, 
with Kaiser’s dip in 3 minutes, with Ziindel’s in 5; but they remained active after 
an hour in Gerlach’s scab dip, in arsenical baths, as well as in Walz’s dip. 

According to Brandl & Gmeiner, and Reichert, Cnemidocoptes mutans is 
affected most strongly by Liquor cresolis saponatus in aqueous solution; chloroform 
(pure or with 10% of oil also acts rapidly; then creolin, bacillol, lysol; likewise 
ethereal oils and balsam of Peru with oil or alcohol. 


The infection occurs indirectly or by the direct contact of 
affected animals with healthy ones, whereby either fully de- 
veloped mites or their larve or eggs get on the healthy skin. 
The most varied objects, when coming in contact with the 
affected skin or when touching the encrusted parts, but: espe- 
cially cloths and harness, are frequently the media of infection. 
Infection by immediate contact happens mostly when many ani- 
mals live close to or in contact with one another, as for instance 
sheep, pigs, hounds, further in narrow stables or in horses 
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worked in pairs where the mites can wander from the body of 
one animal to that of another. 

Predisposing factors are of importance, particularly a thick 
and close hair covering, because then the mites are disturbed 
less, for instance in sheep in the depth of the fleece. Another 
favoring factor is found in neglect of skin hygiene, which is 
supported by the fact that scabies in horses is severe almost 
only in the horses of poor owners and is much less frequent in 
animals that are well cared for; currying and brushing prevent 
the localization of the parasites and, if mites have been de- 
posited, a part of them is removed in this manner. Other skin 
diseases predispose greatly to scabies, as do also affections 
which weaken the organism. 

Susceptibility. Scab generally spreads easily and quickly 
only in animals of the same species, while infection from one 
species to another occurs much more rarely. 


With reference to the direct infection of individual species of animals, and of 
animals and man, the following was noticed (principally from the statistics of 
Friedberger & Frohner) : 

All varieties of sarcoptes of domestic animals are communicable to man. 
Sareoptie scab of man, sheep, dogs, cats, pigs, camels and rabbits is communicable 
to the horse. 

Sarcoptie scab of horses, sheep, goats, cats and pigs (personal observation) 
is communicable to cattle. 

Sheep can be affected with sarcoptic scab by dogs and goats. 

Dogs can be affected with.the sarcoptic scab of man, pigs, cats, goats, sheep 
and foxes. 

Pigs may be infected by sarcoptic scab of goats. 

The sarcoptic seab of man may be transmitted to rabbits. 


While therefore the possibility of transmission of sarcop- 
tic seab to other species of animals exists, the affection arising 
thus is sometimes of a mild and transient character, but in 
other cases severe disease has been noted. It appears that the 
dermatocoptes and dermatophagus scab cannot be transmitted 
from one species of animal to another; at most the mites cause 
transitory itching. 


Pathogenesis. The sarcoptes mites usually localize on that 
part of the skin on which they happen to get foothold, while the 
dermatocoptes mites living on the surface of the skin, and con- 
sequently little protected, seek out the more protected parts, or 
the dermatophages seek out the skin of the extremities or the 
anal region. There is probably no doubt that the sarcoptes 
mites, while boring passages under the epidermis layer, as well 
as dermatocoptes mites that bite and hold on to the skin, cause 
an inflammation by their mechanical irritation, which manifests 
itself by hyperemia of the cutis, exudation, and further sequele. 
Scab mites also produce an especially injurious effect by an 
acrid juice which they secrete and inoculate into the epidermis 
and deeper parts, through which sarcoptes and dermatocoptes 
mites cause an existing inflammation to become more intense. 
Rubbing in of powdered dead mites as well as extracts obtained 
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from their bodies actually causes itching and soon also the de- 
velopment of papules and vesicles (Bourguignon, Gerlach). 
Rubbing, scratching and the like caused by the itching visibly 
increase the aggravation of the inflammatory process. Itching 
is due to the mechanical irritation of the nerve endings by the 
bristles, spines and claws of the mites. 


Symptoms. The duration of incubation, the degree and 
extent of the mange, depend, apart from the variety of mites, 
very largely on the number of mites present on the skin. Symp- 
toms of disease will be noticed only in the presence of numerous 
mites; if only isolated mites get on the healthy skin, 4 to 6 
weeks may elapse before they have increased sufficiently to 
cause perceptible changes in the skin, while after an intense 
meron the first symptoms may become evident after two 
weeks. 

Scab is essentially an eczematous dermatitis. From the 
bite or puncture of mites transient red spots arise, or at other 
places nodules, vesicles and pustules and at these points the 
clinical picture of eczema squamosum develops or more fre- 
quently of eczema crustosum with subsequent thickening of the 
skin. In more severe cases the skin is changed into thick folds, 
the hair falls out and the surface of the skin is covered with 
crusts of varying thickness under which the cutis, robbed for 
the most part of its epidermis, appears bright red, sensitive, 
moist and bleeding. The pathological changes are the more 
severe the longer the disease continues; besides the variety of 
mite has an influence in so far as the sarcoptic mites generally 
cause a more severe disease of the skin than the dermatocoptes 
and dermatophagus, which are parasitic only on its surface. 

Itching is a constant symptom and it is characteristic to a 
certain degree that it increases with warmth; in summer it is 
more intense than in winter; at night or under cover affected 
animals are more restless than in the daytime and out of doors, 
and the itching will be more intense when the animals become 
warmed up by work. This severe itching partly changes the 
external appearance of the affection, while rubbing, biting and 
scratching aggravate the inflammatory process, and the con- 
tinuous unrest leads to loss of condition. Mange declines in 
cool weather, and in the course of the winter it may appear to 
be healed, but on the return of warm summer weather it makes 
its appearance again and assumes larger extension. With 
such variations the disease may last for years in horses, dogs 
and swine. 


Diagnosis. While scab simulates eczema in regard to the 
tissue changes which occur, its recognition is possible by its 
localization on certain parts of the body, by the obstinate itch- 
ing which increases with warmth, and especially if its occur- 
rence and spread point to an infectious origin. Nevertheless 
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the diagnosis is completely assured only by demonstration of 
scab mites in the diseased parts of the skin. Hxamination for 
mites should not be neglected in doubtful cases, for instance if 
the complaint is only beginning to develop or has spread over 
a great portion of the body, so that its starting point can hardly 
be determined; the exact determination of the variety of mite 
is generally possible only by this procedure. 


The simplest way of demonstrating the mites consists in detaching crusts 
from the diseased skin, especially their deeper parts or still better scrape away the 
débris of the part of the skin which is covered with crusts and spread it out on a 
glass plate, watchglass or piece of paper, and afterwards warm it; this may most 
suitably be done by exposing it to the sun’s rays. The warmth causes the mites to 
move about, and they may be seen on a dark background as small moving points. 
With the point of a needle they may be put on a glass slide and examined under 
the microscope. This procedure is suitable for the investigation of dermatocoptes 
and dermatophagus mites. It is more advantageous to take off the crusts from the 
skin and put the scrapings in 10% potassium hydrate for 1 to 2 hours, afterwards ex- 
amining them between glass slide and cover glass, when in the softened and partly 
dissolved material the uninjured remaining mites or parts of their bodies will he 
easily recognized under the microscope (characteristics of scab mites see pages 1008 
to 1012). Sareoptic scab may be diagnosed also by placing the scabs on a man’s 
arm (in 6 to 12 hours itching occurs and pustules form containing minute mites). 


Veterinary Police. The frequent enzootic occurrence of 
scab and the considerable losses entailed thereby justify its in- 
clusion in the notifiable diseases. The rules and regulations 
generally affect solipeds only (horse, ass, mule) and sheep. 
In solipeds, veterinary police regulations are necessary only 
with regard to sarcoptic and dermatodectic scab, while they do 
not appear to be needed against the rather harmless dermato- 
phagic scab. A similar view ought to be taken with regard to 
dermatocoptic and sarecoptic scab of sheep, although sarcoptic 
scab is not included under the animal orders of the German 
Empire. The scab of goats ought also to be included in the 
veterinary police regulations. On the contrary on account of 
the very slight transmissibility of sarcoptic scab and the non- 
transmissibility of other forms of scab to other species of ani- 
mals the extension of the orders for restriction of trade in re- 
gard to other species of animals does not seem warranted. The 
regulations concern themselves on the one hand with the com- 
pulsory veterinary treatment of scabs and on the other with 
the isolation of affected animals. In the treatment of the horse 
where the disease is widespread it must not be forgotten that 
the cost of treatment may exceed the value of the horse, in which 
ease slaughter of the animal will be justified. The skins of 
mangy animals should be used in tanneries only after thorough 
disinfection and complete drying, the wool of mangy sheep 
should be sold only in enclosed sacks. The barns should be 
disinfected. 


In regard to the infectiousness of sheep barns and of skins of sheep affected 
with scabies, Erhardt says that the barns remain infectious during the warm season 
as long as 4, exceptionally 8 weeks, in severe winters 1 week, in continued frost 
only 3 days; the skins of sheep with scabies are infectious in ‘spring, summer and 
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fall as long as 3 to 4 weeks, in winter up to 2 weeks, in severe winters when the 
skins are frozen through, up "to 1 week. Such skins may be disinfected by hot air, 
higher than 30° C.; at 50° C. an exposure of 15 minutes is said to be sufficient. 


Literature. Brandl & Gmeiner, W. f. Tk., 1900, 137, 177, 349, 489; 1901, 
229.—Chabert, Traité de la gale et ‘des dartres "des animaux, 1783. —Fiirstenberg, 
Die Kratzmilbe d. Menschen und d. Tiere, 1861.—Gerlach, Kriitze u. Raude, 1857. 
Gunther, Pr. Vb. 1903, I, 87.—Gurlt & Hertwig, Vergl. Unters ub. d. Haut d. 
Menschen u. iib. Kriitz. u. Riiudemilbe, 1844.—Hertwig, Mag., 1845, 165.— 
Joest, B. t. W., 1901, 56.—Johne, Birch-Hirschfeld’s Allg. Path. Anat., 1889.— 
Kaiser, Vortr. f. Tzte., 1886, IV, H., 10.—Mégnin, Les parasites et les maladies 
parasitaires, 1880.—Railliet, Zool. med. 1895, 639.—Robin, Mémoires sur diverses 
espéces d’Acarus, etc., 1869—Verheyen, Dict., 1862, VII, 549.—Ziirn, Tierische 
Parasiten, 1882, 3.—Erhardt, Monh., 1910, XXII, 33.—Fiebiger, Die tier, Parasiten, 
Wien, 1912.—Neveu-Lemairé, Parasites des animaux dom. Paris, 1912.—Veseley, O. 
W. f. Tk., 1912, 463. 


(a) Scabies of the Horse. 


In the great majority of cases scab in the horse is caused 
by the Sarcoptes scabiei, far less often by Dermatocoptes com- 
munis (var. equi). Both forms of scab may spread widely over 
the body, while Dermatophagus communis (var. equi) is almost 
exclusively parasitic on the skin of the extremities. 


1. Sarcoptic Mange. It begins as a rule on the head, on 
the sides of the neck or on the shoulders, far less often in the 
saddle region or on the outer surface of the thighs, but oc- 
casionally also on other parts of the body and extends from here 
over a great part of the surface of the body if the care of the 
skin is neglected; the extremities, however, are attacked only 
in very severe cases. As a first symptom intense itching ushers 
in the course of the disease and causes the animals to gnaw or 
rub the affected part of the body violently; if one scratches the 
affected places the animal exhibits signs of pleasure by quiver- 
ing or turning up the upper lip, by pressing against one and 
so on. 

At first small nodules form on the skin, which may be felt by 
stroking, and at these places whisps of hair are matted together 
by loosened epidermis scales, the hair itself being easily pulled 
out. From the nodules little vesicles develop later on and soon 
thickish crusts with moist bases. In many cases desquamation 
alone is noticed for a long time. With the extension of the 
affection the scales increase, the hair falls out in larger patches 
(Fig. 180), while in the neighborhood of the irregular bald spots 
on the skin, which are not sharply circumscribed and are still 
covered with hair, minute nodules and scales may be found. 
Later on the skin thickens and thick folds form on the movable 
parts of the body, on the neck and about the throat; between 
these the surface appears raw, bleeds easily and exudes a puru- 
lent secretion. 

The sarcoptes mange extends very rapidly unless it is ar- 
rested by painstaking cleanliness and proper treatment, so that 
the greater part of the tore may be attacked in 4 to G weeks 
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after the first symptoms make their appearance. Its injurious 
effect on the whole organism is especially pronounced in old 
and poorly fed horses, yet even under favorable conditions it is 
a Serious disease, necessitating energetic and protracted treat- 
ment; in severe cases a cure is generally impossible. 

Persons, especially the attendants of affected animals, may 
easily be infected by mangy horses (on the hands and arms or 
even the body). 


Fig. 180. Sarcoptic mange in the horse. 


2. Dermatocoptic Scab. The dermatocoptes mite, living 
on the surface of the skin, prefers the more protected parts of 
the body which are covered with long hair, and also the flexor 
surfaces of the joints. This scab usually begins under the fore- 
lock, at the back of the poll, under the mane, at the root of the 
tail, in the intermaxillary space, in the inguinal region, also 
on the sheath and udder, exceptionally also in the saddle re- 
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gion or on the croup, and from these places it may spread 
further on to the body and extremities. 

Apart from its varying localization, the symptoms and skin 
changes correspond with those of sarcoptie scab, and especially 
in severe cases the two forms of mange are so similar that the 
differentiation is only possible by a careful examination of the 
mites. Still the diseased parts of the skin generally appear 
more sharply circumscribed than in gsarecoptic scab (Schin- 
delka), and the scabs are generally larger. In this disease 
also emaciation and cachexia make their appearance. 

The development and course of dermatocoptic scab are 
also similar to those of sarcoptic mange; its prognosis, on the 
contrary is generally more favorable, for the mites living on 
the surface of the skin are more easily and certainly destroyed; 
appropriate treatment leads more promptly to recovery, at 
least in cases which are not excessively severe. 


3. Dermatophagus Scab. The disease known as foot scab 
always begins on the extremities, and only very exceptionally 
attacks the trunk or the whole surface of the body (Fambach). 
It mostly attacks the hind feet, less often the fore feet in the 
fetlock and pastern joints, whence it spreads up to the hock 
and knee, and sometimes even further, so that finally the thigh 
and leg, the shoulder and the neck may be attacked. Long fet- 
lock hairs and also neglect of skin hygiene favor the localiza- 
tion of the mites. 

Itching is the first symptom also in this disease; the ani- 
mals stamp their feet, kick, rub the shin bone and fetlock re- 
gion of one leg with the edge of the hoof of the opposite one 
and gnaw accessible parts. The itching and the unrest caused 
by it are noticeable especially at night in a warm stable and 
are frequently considered as a vicious habit. 

The disease of the skin begins with exfoliation and desqua- 
mation of the epidermis, which gradually leads to the formation 
of large crusts and finally, after months, to hypertrophy of 
cutaneous tissue; large transverse folds form on the pillar- 
shaped ends of the legs, and in exceptional cases horny and 
papillous growths may be present. In this manner horses may 
acquire an obstinate eczema of the fetlock, especially if the fet- 
locks are supplied with close and long hairs, as for instance in 
the Clydesdale horses. This eczema is protracted and emits a 
bad odor. In a colt with severe scabies of the foot, Thum saw 
formations of gray color and horny consistency which were 
about 10 mm. long and 2 mm. thick, spike-shaped, and stood out 
vertically from the skin. In the center of each there was one 
hair, and they consisted solely of mites, larve, skins of mites, 
bristles, eggs and detritus of mites. 


Ries described a special form of scabies which he called ‘‘flying dermato- 
phagus seabies’’ (‘‘gale chorioptique volante’’). It develops very rapidly in 2 
to 3 year old colts, the extremities, abdomen, inguinal and axillary regions, the 
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sides, thighs and croup lose their hair coat very soon, only a few bunches of hair 
at most remaining on the anterior extremities. The skin is covered with fine gray 
scales, and with dry brownish scabs on those spots which are exposed to rubbing. 
At the edges of the hairless patches, the hairs may be pulled out with ease. The 
disease is benign, continues only during the winter, from the month of November 
about to February, and heals spontaneously. At the time when the coat changes, 
the hairs grow out again, and are then somewhat lighter in color than before. 


This form of scab develops very slowly and becomes—in 
contrast to other forms of mange—more intense in winter, while 
in summer time it generally improves, of its own accord, to a 
remarkable degree; with the onset of winter, however, it again 
assumes a severe form. This is possibly due to the fact that 
during the cold and damp time of the year a large amount of 
damp dirt collects on the skin above the hoofs which of itself 
maintains an inflammatory process, and in this way indirectly ~ 
promotes the multiplication of the mites. The disease is com- 
paratively little infectious, being sometimes confined to one leg 
for a month without passing on to the extremity of the other 
side. The prognosis is also rather favorable since the disease 
attacks large surfaces of skin only in very badly neglected ani- 
mals, and even then it exerts no injurious effect on the general 
condition of the animal but quickly disappears with suitable 
treatment. 


Diagnosis. Although one can recognize mange with abso- 
lute certainty only by microscopic examination and this exam- 
ination seems very necessary in order to distinguish sarcoptic 
from dermatocoptic seab, yet the clinical signs furnish 
sufficient points in most cases. Ecezematous inflammation to- 
gether with the characteristic itching always point to scab; 
severe changes in the skin, and even more a considerable ex- 
tension of the inflammation which is not sharply circumscribed, 
as well as marked thickening of the skin will be noticed rather 
in sarecoptic scab than in that occasioned by the dermatocoptes 
mites; besides sarcoptic scab is of a very much more obstinate. 
character. In cases that are not neglected, it is generally pos- 
sible to differentiate the two forms of scab by the localization 
of the skin changes. 

True eczema generally develops at once on a large surface 
of the skin, the stages of nodules, vesicles and moisture are 
more pronounced and the itching is only moderate, nor is it in- 
creased to any considerable degree by warmth. Pemphigus is 
also accompanied by extremely severe itching, but the copious 
serous exudation and the large vesicles are characteristic of 
this disease. Other animal parasites such as ticks, lice, and 
exceptionally the dermanyssus avium sometimes cause intense 
itching and later on severe eezema, yet their presence may al- 
ways be determined by a close inspection of the hair; one should 
always bear in mind the skin disease caused by the dermanyssus 
avium if coops are found in a horse stable. Dermatophagic 

cab might be confounded with eczema of the fetlock joint. In 
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this, however, there is no severe itching, and besides the para- 
sites are very easily identified in foot scab. 


Treatment and Prophylaxis. The treatment differs in part 
according to the kind of mites present and also according to 
the extension and severity of the disease. The sarcoptie mites 
are much harder to destroy than the two other kinds of mites 
which live superficially on the skin and in and under the en- 
crustations; on this account energetic remedies are generally 
employed against the sarcoptic mites, and these are applied 
repeatedly and left for a long time in contact with the skin. On 
the other hand, the treatment of a very extensive case re- 
quires great care and perseverance because the skin changes 
are already old, and still more because the animal is generally 
emaciated and bears the necessary energetic treatment badly. 

At the commencement of the skin disease a few applica- 
tions of gray mercury ointment or of 10% ecarbolized oil and 
spirits of tar (aa), with subsequent careful cleaning of the skin, 
bring about a cure. In eases of longer standing and of a more 
severe degree of the complaint—the cases occurring in prac- 
tice are usually of such a kind—the treatment must be much 
more painstaking. 

The preparation consists in thorough cleaning of the skin 
or in the removal of the crusts and in clipping the hair where 
possible. The crusts may be softened by smearing soft soap 
thickly on the skin, perhaps after the addition of 5 to 10% 
ereolin, cresol or carbolic acid; the same effect is Sanaa by 
smearing the skin with 10% carbolized oil or with 10% creolin, 
eresol or carbolized glycerine. After 12 to 24 hours the soft- 
ened and loosened seabs are removed with lukewarm soap water 
and with the help of brushes, and afterwards the surface of the 
body is rubbed dry. Next day the actual anti-parasitic reme- 
dies are applied either in the form of ointments or of liniments 
or solutions. 


Concerning the means used in treating mange the following remedies deserve 
to be noticed. Quite fluid medicaments are easier to handle, but they are less 
energetic than the more concentrated preparations which adhere to the skin for a 
longer time and at the same time penetrate into the deeper layers of the epidermis, 
and on this account are more especially to be recommended for the treatment of sar- 
coptie scab. The selected remedy should always be thoroughly rubbed into the 
skin with brushes, except on the head, where more cautious rubbing is required in 
the region of the eyes, mouth and nose. Since most anti-parasitic remedies are more 
or less poisonous, and the use of a preparation of greater concentration over the 
whole surface of the skin is not without danger, it appears proper to dress only 
half of the body at a time, and the other half 1 to 3 days later, after the places 
from which the medicine may in the meantime have been rubbed off have been 
dressed repeatedly. An exception may be made in the case of well nourished and 
strong animals whose whole body may be dressed at one time, provided no eresol, 
eresote, or creolin liniment is applied. The rubbing of the whole body in weak 
and thin animals should be effected cautiously at three or four different times. On 
the other hand, washings with alcoholic watery solutions may be appled to the 
whole skin surface. 
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Of the numerous anti-mange applications the following are 
generally used: Vienna tar liniment (pix liquida, flores sul- 
furis aa 1 part, sapo kalinus ven., alcohol, aa 2 parts; in case 
the skin is sensitive after the first rubbing 5% of powdered 
chalk may be added to the mixture). The mixture may usually 
be rubbed into the whole surface of the body at one time with- 
out injury, and may then be left on for six days. After wash- 
ing and drying the skin the procedure is repeated on 3 or 4 
different occasions. Except in very severe cases of sarcoptic 
scab the treatment always produces satisfactory results. Ac- 
cording to Roll a repeated application is only rarely necessary 
even in severe cases, but this statement does not agree with 
general experience. The creosote oil (1 part of creosote in 10 to 
30 parts of oil) recommended by Gerlach, or the creosote lini- 
ment (1 part of creosote in 20 parts of tar and soft soap aa, or 
1.5 to 2 parts of creosote, 10 parts of soft soap, and 5 parts of 
alcohol) may also be employed with very good results; with 
these remedies half of the body may be rubbed alternately at 
intervals of six days. With the creolin liniment, according to 
Frohner (creolin and soft soap aa 1 part, aleohol 8 parts), one 
side of the body may be rubbed on alternate days; after 3 entire 
rubbings a day of rest is given; repeat 3 to 4 times. The oc- 
currence of somewhat severe irritation of the skin may be 
avoided by reducing the strength of the applications with al- 
cohol (5 to 7 parts) and any irritation that may already be 
present is allayed by applying any bland oil. The anointing 
of the whole surface of the body at one time with creolin lini- 
ment may cause the immediate death of the animal (Pr. Vb. 
1907). Even in greatly weakened animals Fontaine found the 
following liniment of service: Creolin, green soap and alcohol 
of each 2 parts, wood-tar 1 part, flowers of sulphur 14 part, 
water 21% parts; this is to be rubbed into the body in three por- 
tions on three successive days; after that the body is to be 
washed. By daily applications with a brush of cresol liniment 
(aqua cresolica 5 parts, soft soap and alcohol aa 2.5 parts) and 
by a thorough cleansing washing on the sixth day, the dermato- 
phagus seab is cured after two of these operations, but the 
more severe forms of sarcoptic scab necessitate 4 or 5 repeti- 
tions (Schlampp). Effective results are also obtained with 
2% tobacco decoction, while Schindelka recommends sulphur 
ointment (flor. sulph. 18 gm., potassium carbon., 10 gm., adeps 
suill. 120 gm.), 5% creolin (styrax and glycerine aa). The em- 
ployment of naphthol is not without danger. Kussmann ob- 
tained good results from Oleum pini silvestris, of which at most 
500 gm. may be applied at one treatment; three days later the 
oil should be washed off with the aid of pyroligneous acid. 

The dermatophagus mange is healed in a short time by 
using 10% carbolic or creolin glycerine, by carbolic soap or tar 
ointment. A good effect is also secured by washing the clipped 
fetlock with a 5% solution of lysol or creolin, after which gray 
ointment is applied to the dried skin. 
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Other parasiticides are: corrosive sublimate (in 2% solution as a wash; only in 
mild forms and even then not always effective); benzine (5 parts with 10 parts of 
water), petroleum (with oil aa); both these remedies cause inflammation in the 
skin, moreover the petroleum has only a weak effect. Styrax as well as balsam of 
Peru (pure or with 3 to 5 parts aleohol) are only suitable for applications to small 
skin surfaces on account of their high price. Arsenic (1% solution in vinegar or as 
Viborg’s bath; Acid. arsenicos.). Potass. carbon, aa 1 part, Aqua, Acetum comm., 
aa 100 parts; of the solution at most 500 gm. at one time), potassium sulphide 
(with 5 to 10 parts of water), ete. Fiirthmaier treated horse mange successfully 
with a formalin soap solution in the following way: 100 grammes of soft soap are 
dissolved by warming in 750 gm. of water, after cooling, the fluid is decanted, and 
after the addition of 100 gm. of formalin (40% formaldehyde) it is filled up to 
one liter with lukewarm water; applied at first only to the diseased places but 
afterwards also to the healthy parts of the body; repetition after 5 to 6 days; in 
obstinate scab 3 to 4 times, but the last two applications are to be made at intervals 
of 8 to 10 days; after rubbing in there was transient unrest. Recently in Ger- 
many a 25% watery solution of therosot which contains mercury has been largely 
used (apply to a third of the body at a time and afterwards blanket the animal; 
repeat after weekly pauses). Washing with a 4% bacillol solution has caused 
transitory symptoms of poisoning and falling out of the hair (Hennig). 


During the treatment good and plentiful food must be given 
to the horses, and they must be kept in dry, clean and moderate- 
ly warm quarters. Since in spite of careful treatment single 
mites may remain alive, it is well to watch the animals for some 
time, and to resume treatment immediately on the occurrence 
of suspicious symptoms. In this case less heroic remedies may 
be employed successfully. It is especially necessary to watch 
the animals at the commencement of the warm time of the year, 
since mange may remain latent all winter. 

The sick animals must be isolated, and the healthy ones 
must be cleaned carefully and kept under observation for a long 
time, for infection cannot always be excluded by the most care- 
ful examination. At the same time a thorough cleaning and 
disinfection of the stable, blankets, cleaning utensils and such 
like must be carried out. 


Literature. Ebersbach, S. B., 1867, 72; 1879, 143.—Fambach, ibid., 1890, 
70.—Friedberger, Miinch, Jhb., 1872-73, 47; 1873-74, 44.—Firthmaier, T. Z., 1909, 
214.—Ko6hne, Pr. Mt., 1860-61, 31.—Maier, D. t. W., 1895, 294.—Malkmus, A. f. Tk., 
1896, XXIV, 342—Neumann, Mal. parasitaires, 1892, 132.—Schlampp, Therap. 
Technik, 1906, I, 206.—Zahn. W. f. Tk., 1883, 61—Kussmann, Pr. Vb., 1909, I, 70.— 
Liénaux, Ann., 1912, 361. 


(b) Scab of Cattle. 


Dermatocoptes communis (var. bovis), and still more frequently Dermatophagus 
communis (var. bovis) attack the body of cattle, while sarcoptes mites have hitherto 
been found only rarely. In North America dermatocoptic scab seems to be much 
more frequent (Hickman).@ 


1. Sarcoptic Scab. This form of scab seems mostly to 
arise by transmission from the horse (Froriep), from the goat 
(Roll), from the dog (Viborg), from the sheep (Pflug) as well 
as from the pig (Marek). It affects chiefly the skin of the head 
and neck, and according to Roll quite similar symptoms are ex- 
hibited to those of sarcoptic scab of the horse (Fig. 181). Ina 
case observed by Wolffhiigel, however, this mange affected the 
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whole surface of the body with the exception of the head and 
neck, and the wrinkled, bleeding and leathery skin was covered 
with scabs 14 em. thick. In one of the authors’ cases the dis- 
ease occurred on the fetlocks as well as in the fold of the stifle 
and manifested itself by inflammation, nodules, and scale for- 
mation; owing to the severe itching the animal very often licked 
the affected parts. The hair fell out at the places mentioned. 
The disease may be of short duration and may heal spontane- 
ously. 


2. Dermatocoptic Scab. This disease is on the whole not 
very frequent; after infection through diseased cattle (cattle 
are not infected with dermatocoptes mange by horses and sheep) 
it begins on the upper edge of the neck, at the foretop, at the 
base of the horns, at the withers, on the sides of the neck, an- 
other time at the root of the tail. It preferably advances in the 
direction of the long axis of the body, later, however, spreads 
also along the transverse axis and passes on to the lateral sur- 
faces of the chest and belly, while, even in severe cases, the 
legs remain unaffected. The intense itching causes the animals 
to lick their bodies frequently and to rub themselves on fixed 
objects; little nodules form in the skin and soon afterwards 
brown crusts, which in time attain a quite considerable thick- 
ness. At the same time the skin becomes bald, like parchment 
or leather, stiff and wrinkled, but its surface is dry even under 
the crusts, and in the neighborhood it is covered with bran-like 
epidermal detritus. The severe rubbing may modify the clini- 
cal picture to such an extent that the accompanying dermatitis 
may cause the skin to be raw and even ulcerous. Left to itself, 
the process spreads gradually and not by leaps and bounds as 
is the case with sarcoptic seab; meanwhile the animals fall away 
in condition, they move stiffly, cows fall off in their milk supply, 
and finally the increasing cachexia sometimes leads to the death 
of the animal. At times the disease improves spontaneously 
with the passage of winter, the crusts fall off, the hair grows 
again partially, but the following winter the affection recurs. 
if the animals are kept in warm, damp barns, and then it as- 
sumes a severe form; thereafter alternating improvement and 
aggravation dependent on the time of the year may repeat 
themselves several times (C. Miller). The disease also occurs 
in buffaloes and produces similar symptoms (Roll). 


_ 3. Dermatophagic Scab. This develops most frequently 
in the grooves at both sides of the root of the tail where, with 
symptoms of moderate itching, fine, dry, bran-like scales accu- 
mulate. Sometimes the skin looks at first as if dressed with 
varnish (Kaiser). Mange may also be observed in the fold of 
the fetlock (foot scab) where it resembles eczematous ‘‘ greasy 
heels,’’? but on the whole it is then a benign disease (Rabe). 
Only in badly neglected cases it spreads from these spots of 
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predilection to the croup, loins and back, on the perineum, the 
apaee surface of the thighs, sometimes also to the scrotum or 
udder. 

Apart from these rare cases in which also the condition 
of the affected animals suffers, the disease is generally benign 
and may even remain stationary for a year without injurious 
results. Its infectiousness is also slight. In the cold season 
the disease generally gets worse. 


Fig. 181. Sarcoptic scab in a calf. 


Diagnosis. All three forms of scab, especially in their in- 
cipient stages, may easily be recognized; the demonstration of 
the mites also presents no difficulties, for they are generally 
present in great number between the crusts and scales, while 
the dermatocoptes mites are generally present at the periphery 
of the diseased surfaces where the disease products are fresh. 

The Trichodectes scalaris or the Hematopinus eurysternus 
also causes itching and superficial eczema, but their presence 
may be easily recognized with the naked eye (it 1s to be remem- 
bered that these parasites may also occur in mangy animals). 
Idiopathic itching of the skin is differentiated from mange by 
the acute onset and by its extension over considerable portions 
of the body, and also by the negative result of microscopic 
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examination, while for eczema the more acute symptoms of in- 
flammation, and especially the moist surfaces, are characteristic, 
in contrast to the dry crusts and dry skin surfaces in scab. 
Ringworm is recognized by the round, gray or yellow coherent 
erusts and by the ‘fact that the hair falls out in round patches. 


Treatment and Prophylaxis. After careful cleansing of the 
skin, and if possible after clipping of the hair, the following 
remedies may be employed best in fluid form, and applied 
at most to one-fourth part of the body: 5% creolin-, lysol-, 
or lysoform solution; naphthalin ointment (1:10); creosote (1 
part to 10 parts of aleohol or 15 parts of water, or 1 part of 
creosote to 15 parts oil) ; petroleum (with 3 parts of water or an 
indifferent oil), 5% tobacco decoction, perhaps also sulphur oint- 
ment (1 part to 4-5 parts of fat) ; all of these applications must 
be washed off with soap and water after 3 days. In North Ameri- 
ea the treatment by dipping is frequently employed (Hickman). 
Mercurial and arsenical preparations are generally to be avoided, 
as they easily cause poisoning. Finally the dermatophagus scab 
may suitably be treated with creolin or tar liniment, in case it is 
only limited to the neighborhood of the rectum or fetlock. 

Disinfection of the stables and fittings is naturally also 
necessary in order to secure success. 


Literature. McFadyean, J. of comp. Path, 1900, 73——Hickman, Anim. 
Ind., 1902, 45.—Miuller, Mag., 1860, 90.—Rabe, Hann. Jhb., 1875, 78.—Uhlig, S. B., 
1878, eee at ibid., 1894, 129.—Wolfthiigel, Lael Ea Infkrkh., TIO HE. B54 
Szathmary, A. L., 1911, 164, 
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Mange in Buffaloes. According to Zijp, Sarcoptes scabies occurs in 
Dutch India; it extends over the whole body, causing the hair to 
fall out and leading to the formation of small folds of skin, exfoliation 
and the development of scabs. The mites (Sarcoptes scabiei) are found 
in great numbers in the deposits on the skin. 

Dermatocoptes scabies develops on the same places of predilection 
and is manifested in a similar manner as in cattle; it may also cause 
only the formation of scales and mild itching, as was observed by the 
authors in the case of a white buffalo. 

The treatment is similar to that employed in cattle (Zijp, Tier- 
arztl, Bl. f. Nied.—Indien., 1909, XXII). 


Mange in the Camel, Dromedary and Llama. In Africa sarcoptic 
sea. is frequently observed in camels or dromedaries, and in zoological 
gardens the disease may likewise be seen in these animals and in the 
llama. The cause of the disease is the Sarcoptes scabiei. The affection 
begins on the parts of the body which are covered with thin skin (ingui- 
nal region, the lower abdomen and the axilla region) and spreads from 
here to the body and neck, to the extremities and to the tail. Together 
with intense itching, nodules and later on crusts and thick scabs form. 
At the same time the hair falls out, while the skin gradually thickens 
and becomes wrinkled. If timely treatment is not adopted, the skin 
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becomes cracked as a result of continuous rubbing and often ulcerous 
patches and secondary infectious or phlegmonous inflammation of the 
subeutis occur. The disease spreads very quickly in a herd, especially 
in spring (Cadéac), and affects principally the young and the very old 
animals. The mites are also transmissible to man (Piot). 


According to Kowaleski, Dermatocoptes scabies in dromedaries is manifested 
by loss of hair, the appearance of numerous pustules in the throat region, on the 


lower border of the neck, the lower abdomen and on_ the, internal surfaces of the 
extremities ; Dermatophagus scabies causes also loss of hair and pustule formation, 


and moreover roundish crusts on feet and croup. 


For treatment the same remedies are appropriate as in scabies of 
cattle, and also particularly balsam of Peru (Johne). Before applying 
it the animals should be sheared. (Johne reports a case of fatal poison- 
ing after inunction of Liquor cresoli sapon. 1:4 on the four extremities 
and the lower abdomen.) Briihlmayer has been successful in mange of 
camels washing them with soap and water, and then sponging with a 4% 
solution of cresol, or applying a liniment consisting of two parts of oil and 
one part of kerosene ; the treatment was repeated 4 or 5 times at intervals 
of 5 to 6 days until the animals had recovered. He applied a mixture 
of tar, green soap and alcohol (500 :500:250) on circumscribed portions 
of the skin, removing it one week later by washing (Briihlmayer, Z. f. 
Vis 1911, 181-—Kowalewski, J: vét., 1912, 605). 


According to Griiner, Sarcoptes scabies occurs in reindeer frequently, par- 
ticularly in winter, and is very severe. Many of the affected animals perish or 
must be killed. The parasite is designated as Sarcoptes scabiei var. rangiferi.— 
Grtiner, Arch. f. Vet.-Wis., 1909, 1492.) 


(c) Scab of Sheep. 


The most frequent disease of sheep, which is usually called 
sheep scab, is caused by the Dermatocoptes communis (var. 
ovis), while mange caused by the Sareoptes scabiei (var. ovis) is 
much less frequent; dermatophagus mites oceur only exception- 
ally on the bodies of sheep. 


1. Sarcoptic Scab. It occurs exclusively on the parts of 
the body which are not covered with wool, beginning generally 
on the lips, in the neighborhood of the angles of the mouth and 
on the edges of the nasal openings, from where it extends to 
the other parts of the face and to the external surfaces of the 
ears (head seab of sheep); in exceptional cases, especially if 
they are severe, it may attack the feet at the back of the carpal 
and tarsal joints and also spread further downwards. 

The itching is intense and the animals rub their mouths 
vigorously on the rack, on the ground and on the fore legs. 
Little nodules and occasional vesicles form on and around the 
lips, and in these places crusts are formed, which are at first 
thin, and later on rather massive, gray, dry and firmly adher- 
ent. Ata later stage of the disease the whole face may be cov- 
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ered with a cohesive layer of crusts and at the same time the 
skin swells as a result of frequent rubbing, becoming cracked. 
and raw and increasing the swelling of the face. 

The disease is benign inasmuch as it soon heals under treat- 
ment; if, however, it is neglected, the severe swelling of the lips 
may hinder the taking of food. Now and then the affection may 
be transmitted to man (Gerlach), and on the other hand inter- 
mediate infection may occur from mangy goats (Wallraff and 
Roloff). 


According to Roloff & Neumann, sarcoptes mites avoid only the skin that is 
covered with oily wool, while in sheep with wool that is not fatty (Hungarian, 
Neapolitan, fat-tailed sheep) they also settle on the trunk and may even spread over 
the whole body; in this case only a few large, hard and armor-like crusts form on 
the skin. 


2. Dermatocoptic Scab. This form of scab is very fre- 
quent as a flock disease and occurs exclusively on the parts of 
the body which are thickly covered with wool, where the mites 
are well protected and have sufficient warmth so that they are 
able to multiply rapidly. It begins usually in the inguinal re- 
gion and on the back, spreading from here along the back to 
the sides of the body; in rarer cases it establishes itself here 
first; the skin in front of the chest and on the lower abdomen 
is never attacked. 

At first one perceives unrest caused by itching, then rub- 
bing and gnawing of the posterior half of the body; soon the 
wool is loosened at isolated places and single locks of wool are 
raised over the surface of the fleece. When the diseased places 
are scratched or rubbed with the hand the animals show a feel- 
ing of pleasure by stretching the head, moving the lips, nibbling 
with the teeth, pressing against the scratching hand, movements 
of the tail and scratching with the hind feet. The itching is 
most severe in the warm summer time, after exercise, in the 
barn and at night. 

On parting the wool one encounters lentil-sized yellow or 
reddish nodules on the skin, perhaps also little serous and puru- 
lent vesicles may be seen, which dry up together with their con- 
tents and change to thin, fatty, yellowish scales. In most cases 
vesicles and pustules are absent, the crusts being due solely to 
the inspissation of the viscid yellow exudate. By the occur- 
rence of fresh scales in the immediate neighborhood and the 
increasing exudation, fatty yellowish crusts and seales grad- 
ually form. With the further extension of the process the small 
spots unite to form larger, irregularly-shaped surfaces, which 
now become covered with very thick, yellow crusts. These mat 
the wool and are lifted up by the growing hair. <As a result 
great tufts of wool are thus raised from the fleece, and the sur- 
face of the fleece becomes uneven; larger or smaller bunches 
of wool may fall out, whereupon bald surfaces arise on the 
body, especially along the line of the back, which are now cov- 
ered with dry scabs. The skin then appears thickened, stiff 
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and cracked in places. There is hyperkeratosis affecting the 
skin deep into the follicles; the leucocytie infiltration of the 
cutis and accumulations of leucocytes are found in the stratum 
corneum (Hrhardt). In shorn sheep the crusts are dry and 
brown in color on account of plentiful evaporation (Fig. 182). 

The changes extend quickly under the long fleece, especially 
in stabled sheep, so that within 6 to 8 weeks the whole of the 
body may be affected. In infected flocks the development oc- 
curs more quickly, because by the near contact of the equally 
contaminated fellows fresh mites are always transmitted to the 
affected bodies, and these now attack fresh areas which soon 
coalesce with those already present. 


Fig. 182. Dermatocoptic scab in the sheep. 


In consequence of the softness of the skin, and also on 
account of the thickness of the fleece, young. well-bred 
sheep are generally infected more easily and attacked more 
severely. If the disease has already attacked the greater part. 
of the body, emaciation sets in, and the increasing anemia and: 
eachexia finally lead to death. Such an unfavorable result is, 
however, usually observed only in winter when the animals live 
huddled together in warm stables, while the disease quickly sub- 
sides in summer after shearing and when they are in the open. 


Dermatophagic Scab. This form of mange occurs very 
rarely and is only slightly contagious. It always begins on the 
hind fetlocks and their joints (leg scab, fetlock mange) where 
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the skin beeomes inflamed, covered with fine little scales, and 
later by thick crusts, finally becoming thickened and> cracked. 
The animals stamp their feet and gnaw the affected foot. The 
affection only exceptionally passes over to the forelegs and 
may rarely extend upwards to the scrotum or udder; with the 
onset of spring it subsides spontaneously to a striking degree. 
In a case observed by Cave there was only inflammation of the 
skin between the claws, associated with lameness. 


Diagnosis. The comparatively large dermatocoptes mites 
may be easily found, especially on the recently affected places, 
under the damp crusts; while in older foci where the crusts 
are hard and the skin under them has lost its elasticity, the 
mites are only few. Prior treatment naturally makes the 
demonstration of the mites difficult. For further data on the 
demonstration of the mites see page 1016. 

On account of the intense itching the disease might be mis- 
taken for trembles, and the more so as in this disease the skin 
may become eczematous in consequence of rubbing; yet the 
other symptoms of the disease (terror, motor disturbances) and 
the absence of mites on the inflamed skin ought to render the 
differentiation possible in every case. Mites are also missed 
in eczema which occurs after getting wet through or when out 
in the open in the cool autumn time; it is much easier to heal 
and is not accompanied by such intense itching. In certain 
cases also the exclusion of seborrhea (socalled false scab, tal- 
low mange) might present difficulties, because in this complaint 
whitish yellow fatty scales or lamellae form, and later on the 
wool may fall out, or at times the animals pull it out. In con- 
trast to scab, however, the skin appears normal in seborrhea, 
intense itching is absent, and the disease does not spread in the 
flock, although the simultaneous affection of several animals is 
quite possible if they are fed unsuitably. Itching also exists in 
the presence of parasitic insects (Trichodectes, Melophagus) 
or ticks, yet one can see these with the naked eye between the 
hairs of wool, and the skin appears uninjured thereby. 


The shepherds often seek to make the scab of sheep unrecognizable to a 
certain degree by the examining veterinary surgeon. The pleasure exhibited by 
an affected animal on scratching is sought to be suppressed by pressing the sheep 
to be examined between the thighs. By some remedies that may have been em- 
ployed the discovery of the mites is rendered difficult, and perhaps a severe inflam- 
mation of the skin may be produced, which on scratching is manifested rather by 
signs of pain. Such applications (socalled grease spots, or grease plates) should 
always awaken suspicion of scab and lead to a careful examination. 


The different forms of scab may easily be distinguished 
from one another according to the parts of the body attacked, 
quite apart from the fact that the dermatocoptic scab is far 
more frequent than both other forms. 


Treatment and Prophylaxis. On account of its frequency 
and economic importance, dermatocoptic scab is most frequent- 
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ly the object of treatment and is in itself cured easily enough, 
but the carrying out of the treatment in practice is trouble- 
some, since many animals must be treated at once and must be 
protected from catching cold; it is also necessary to keep the 
wool from being injured. It is impossible to separate healthy 
animals from those which are diseased or infected, and for this 
reason the disease can be exterminated only by treating all ani- 
mals of an infected herd by dipping or washing with fluids which 
kill the mites; in less severe cases inunctions may be sufficient. 

The treatment of ordinary scabies of sheep by inunction is 
to be considered only as a palliative form of treatment and is 
suitable in order to prevent the extension of the mange during 
winter, when dipping cannot be considered because of the danger 
of catching cold; it consists in rubbing the diseased parts of the 
skin at times with anti-parasitic ointments, liniments or oils. 
For this purpose are suitable applications of 10% carbolated or 
creosote oil, creolin-, lysol-, cresol- or bacillol liniment (1 part 
of creolin, lysol, liquor ecresoli saponatus or bacilol, 1 part of 
alcohol, 8 parts of green soap), petroleum, Helmerich’s oint- 
ment, oil of turpentine, nicotine, and gray mercury ointment 
(only to be employed on a few animals, when these do not come 
in contact with lambs). Ostertag succeeded in eradicating scab 
from flocks by inunctions with 5% of oil of turpentine added to 
the juice of pressed tobacco, applied to all suspicious places; 
this treatment was repeated 2 or 3 times at intervals of 7 days. 
Ruther saw similar results after employing an ointment of 
Hypochlorous acid (Bengen). On the other hand, the observa- 
tions of government veterinary surgeons in Germany lead to the 
conclusion that the use of inunctions exerted an unfavorable in- 
fluence on the total results in by far the great majority of cases 
of scab. For this reason the veterinary regulations permit the 
application of inunctions only in exceptional cases until dipping 
ean be practiced. 

The only thorough cure is by dipping, and is best carried 
out in warm weather. This is preceded by shearing of the sheep 
and by the usual simple water bath, not only in order to utilize 
the wool, but also in order that the remedies employed 
may come in intimate contact with the diseased surfaces. In 
case of necessity long fleeced animals may be treated, yet here 
the result is uncertain, although Gmeiner, Grin and others con- 
sider that dipping the sheep in such cases is advantageous, be- 
cause the dip being stored up for days in the fleece can exert its 
effect for a much longer time. After shearing it is advisable 
in severely affected animals to soften the massive crusts with 
soft soap, or better, to rub in a parasiticide immediately, such 
as creolin, bacillol-, cresol- or lysol-liniment, and on the next 
day to scratch off the crusts with a wooden knife or wash them 
away with soap and water. (In Prussia this preparatory smear- 
ing is especially recommended before dipping in ecresol prepa- 
rations.) The dipping then follows 3 to 4 days later, in the case 
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of arsenical dips after 8 to 14 days, but the dip must be re- 
peated once or twice after an interval of 8 days, especially if 
eresol preparations are employed. 


Dips. While formerly rather complicated mixtures were employed 
which stained the wool more or less, simpler applications are now used 
which save the wool as much as possible. The following are used: 

Dips Containing Cresol. The dipping fluid is a 2 to 214% watery 
solution, which is prepared by adding for every 100 sheep 5 to 6.75 liters 
of purified creolin Pearson (Frohner), or lysol (Maisel), or liquor 
eresoli saponatus (Brandl & Gmeiner), or bacillol (Paszotta) to 250 
liters of water, which should be poor in lime, and mixed thoroughly. The 
advantage of cresol baths lies in their simple mode of preparation and 
in their cheapness (the cost of a bath is about $2.00), also in the fact 
that the wool suffers no injury. On this account baths containing cresol, 
but especially Frohner’s creolin bath, are at present most frequently 
employed in cases of scab. 


The dipping procedure is as follows: one of the mixtures mentioned is 
heated to 36 to 38° C. and poured into a wide bath tub; near this it is well to 
place a second shallow bath. The sheep are then bathed singly in such a manner 
that a man seizes the fore and hind legs and another the head of the sheep, at the 
same time closing the eyes of the animals with his thumbs, whereupon the sheep 
is dipped into the fluid with its back downwards and held there for 3 minutes 
in such a way that only the nasal part of the face is above the level of the dip. 
One must be careful that none of the fluid is swallowed. Then the sheep is placed 
on its legs in the shallow rubbing off tub close at hand, and is brushed, kneaded, 
scratched and worked all over the kody by two other men, especial attention being 
paid to the visibly diseased parts of the skin, and the crusts being removed as far 
as possible. This being done, the sheep is again dipped in the bath fluid and then 
set free. In woolly sheep one limits the operations to working on the skin, un- 
ravelling the matted wool and running one’s hand through the fleece. In ewes the 
udder should afterwards be washed carefully with water. 

The dipping operations should be carried out in a place that is free from 
draughts, clean and sunny, and the sheep should be protected from cold and wet 
until they are completely dry. If some sheep show symptoms of seab after the second 
dipping 8 days following the first, the whole flock will have to be dipped a third 
time. 

The Prussian regulations of the year 1889 ordered the use of Frohner’s 
ereolin dip officially. In this manner 750,000 sheep were treated in Prussia, in 
the years 1888 to 1901, and 85% were cured. Although Froéhner’s method seems 
to have proved effective, the desirable limitation of the disease did not occur, and 
besides several cases of poisoning have been observed. In the year 1903 the choice 
of dipping fluids was left to the judgment of the attending veterinary surgeon; 
but the official orders recommend as effective the arsenic dips, nicotine-dips, as well 
as the cresolic dips already mentioned. (The employment of inunctions is also per- 
mitted in mild eases.) 

After the employment of bacillol baths which were heated to 35° C. according 
to directions, Lowel & Conze noticed rather violent symptoms of poisoning which 
disappeared after 2 hours; after the temperature had been reduced to 30° C. the 
animals were not affected. 


Arsenical Dips. These contain as a rule a 144 to 1% solution of 
arsenious acid, and are generally used in France; recently, they have 
also been recommended again in Germany. They are very effective so 
that in most cases one dipping suffices, yet now and again they cause © 
poisoning as a result of the arsenic they contain, especially if the skin 
suffers injury during shearing; it is for this reason that they were 
displaced in most countries by other dips. On this account it appears 
advisable to carry out the dipping only 1 to 2 weeks after shearing, 
and feeble or diseased sheep should not be treated at all with arsenical 
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dips. The udder and especially the teats and teat openings in ewes 
should be rubbed with fat or oil before bathing in order to prevent the 
entrance of the dipping fluid into the udder and subsequent diminution 
of milk supply. The hands and arms of operators should also be free 
from injuries, and the skin should be repeatedly anointed with fat or 
oil during the dipping process in order to save the skin from becoming 
brittle. All arsenical baths should only be used after the drug has been 
dissolved completely. 


The original Tessier’s dip contained 1.5 kg. of arsenic, 10 kg. of sulphate of 
iron, and 100 liters of water, which contents were mixed together and ,boiled for 
10 minutes. 

Clement’s dip only differs from the above in containing 5 kg. of sulphate of 
zine instead of iron. 

Matthews’ dip is iron or zine sulphate, to which 10 kg. of alum is added. 
(Scheuerle & Kehm recommended a solution of 0.5 kg. of arsenic, 6 kg. of alum and 
100 liters of water.) 

Trasbot’s dip contains 1 kg. of arsenic, 5 kg. of sulphate of zinc, 0.5 kg. of 
aloes and 100 liters of water; the arsenic on the one hand, the sulphate of zine and 
the aloes on the other must be dissolved separately in the water and then mixed 
well together. 

Eberhardt’s dip consists of 2.5 parts of arsenic, 20 parts of alum and 300 
parts of water. 

In Fowler’s dip 1 part of arsenic and potash are dissolved in 100 parts 
of water. 

Viborg’s dip is prepared by dissolving 1 part of arsenic and potash in 100 
parts of vinegar and water. 

The Prussian regulations recommend Eberhardt’s, Matthews’, Fowler’s, as 
well as Viborg’s dips. 

The use of arsenical dips is in general quite similar to that of cresolice dips; 
the sheep should remain 2 to 3 minutes in the fluid and then be vigorously rubbed 
with brushes. 


Tobacco Dips. The dipping fluid consists of a 2 to 5% tobacco 
decoction to which a definite quantity of carbolic acid or potash has 
been added. Tobacco dips are generally efficacious and the cost of 
their preparation is not high. 


The tobacco dip recommended by the Prussian Government is made by boil- 
ing 7% kg. of cut up homegrown tobacco in 50 liters of water for half an hour. 
Then the tobacco is separated by straining, 1 kg. of liquid carbolie acid and 1 kg. 
of potash are added to the liquid, as well as sufficient water to make up the bulk 
to 250 liters. The temperature of the dip should be 30° R. (35° C), the duration 
of the dipping is 2 minutes. The surface of the body of sheep taken out of the bath 
should be worked for 2 minutes by brushing, unraveling, rubbing and milling. 
Mangy sheep are then dipped again, and rubbed down. 

Gerlach’s bath is divided into 2 sections, the preparatory bath for softening 
the crusts consisting of 2 parts of potash, 1 part of burnt lime, and 50 parts of 
water, and the real scab dip consisting of 3% tobacco decoction, to be used the day 
after the preparatory bath. Since the tobacco decoction kills only the living mites 
but not the eggs, the bath should be repeated after 5 to 8 days in order to destroy 
the mites that have been hatched from the eggs in the meanwhile. According to 
Roloff it is better to use a 5% tobacco decoction, the effectiveness of the dipping 
being increased decidedly. A disadvantage of the method lies in the fact that the 
preparatory bath affects the hands of the attendants rather badly. 

The dip of Kaiser & Ostertag consists in a modification of Ziindel’s dip, and 
is prepared by dissolving 1.5 kg. of crude ecarbolic acid, 1 kg. of burnt lime, and 
3 kg. each of soda and soft soap in 260 liters of a 2% tobacco decoction. 


Other Scab Dips. Aside from the above mentioned dips various 
others used to be employed which were cheaper but less reliable. As 
such may be mentioned: 

The socalled Walz’s lye which consists of 4 parts of burnt lime, 5 part of 
potash (or 60 parts of wood ash), 6 parts of stinking animal oil, 3 parts of tar, 


200 parts of cattle urine and 800 parts of water. The lye has a very weak action, 
Vol. 2—65 
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s0 that in severe disease it must be repeated at intervals of 5 to 8 days, as often as 
4 to 5 times; moreover, the wool is colored brown by it. 

Ziindel’s scab dip is prepared like Kaiser & Ostertag’s dip, with the differ- 
ence however that pure water is used instead of tobacco decoction. In light cases 
one dipping suffices; in severe cases, however, a repetition of the treatment is 
necessary. The dip does not affect the wool (according to Ziindel pure carbolie 
acid is to be preferred to crude, for the oils of tar are also effective). 

Recently Regenbogen has introduced akaprin baths, but Rabiger did not find 
these sufficiently effective (the authors noticed the same thing in sarcoptic scab 
of the dog and horse). 

The lime and sulphur dip has recently been used more extensively in North 
America as well as in the English Colonies, especially in South Africa and 
Australia.) These dips have different constituents, but are generally prepared 
from sulphur, lime partly slaked and partly unslaked, and boiling water (Salmon & 
Stiles). The results are quite favorable. 

1. Recently therosot baths have now and again been employed in Germany 
(1 part of fluid therosot in 4 parts of water); in isolated cases, however, poisoning 
has been noticed, which is attributable to the mercury contained in the remedy. 
Especial caution seems to be necessary in the treatment of animals and in sucking 
ewes. 


After each treatment of sheep it appears necessary to thoroughly 
cleanse the sheep house and disinfect the ground, the walls and racks. 
For this purpose the ground is thoroughly soaked with hot lye after the ~ 
straw and the upper layer of dirt have been removed and before the 
ground is disinfected. The wooden parts and the walls are also washed 
with lye and are painted with fresh lime. After the last disinfection 
it is advisable to ventilate the stable thoroughly for two weeks before 
sheep are permitted to enter it. 


| During the treatment as well as previously to it the sheep 

should, if possible,-be-fed intensively, for they are much weak- 
ened by the energetic treatment, and those that are severely ill 
may be completely exhausted. After the treatment is completed 
the flock should be watched for some time (in Germany a period 
of 8 weeks is prescribed) in order to determine a definite cure; 
the disappearance of itching and the even aftergrowth of weo ; 
are especially to be noted. 

The treatment of sarcoptic and dermatophagic scab con- 
sists in removing the softened crusts and in the repeated dress- 
ing of the affected parts of the body with anti-parasitice oint- 
ments and oily substances (see page 1031). 

Literature. Brandl & Gmeiner, W. f. Tk., 1901, 229 (Lit.).—Fréhner & 
Wittinger, Der preuszische Kreistierarzt, 1905, II, 351.—Gerlach, A. f. Tk., 1877, 
III, 326.—Griin, W. f. Tk., 1905, 602.—Kaiser, Vortr. f. Tzte., 1886, IV, 10, H.— 
Lowel, Conze, Pr. Vb., 1908, I, 94.—Matthieu, Ree. 1856, 434.—Mathis, J. vét., 1898, 
25.—Noack, 8. B., 1898, 95.—Ostertag, D. t. W., 1908, 459.—Paszotta, Monh., 1901, 
XII, 243.—Pr. Vb., 1902, I, 145.—Ra&biger, Monh., 1901, XII, 190—Salmon & 
Stiles, Anim. Ind., 1897, 98.—Schlampp, Therap. Technik, 1906, I, 216.—Schleg, 
S. B., 1877, 83.—Walz, Natur. u. Behandl d. Schafraude, 1812.—Ziirn, W. f. 


Tk., 1874, 121.—Cave, J. of comp. Path., 1909, 50.—Ehrhardt, Monh., 1910, XXII, 
33.—Rither, B. t. W., 1911, 44. 


(d) Scabies of the Goat. 


Mange of the goat is most frequently caused by sarcoptes 
scabiel s. squamiferus; much more rarely is the disease caused 
by the dermatophagus communis, while dermatocoptie seab (in 
the external ear passage) has hitherto only been observed by 
Nallet, Morat and Mense. 
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1. Sarcoptic Scab. It begins on the face, especially on 
the lips, around the nasal openings and on the ears, passing, 
however, in severe cases to the body, the lower abdomen, the 
udder and finally to the extremities. At first gray, dry, bran- 
like scales form, later on, however, the skin at these places is 
covered with large crusts which are bluish gray, glistening, 
fissured and hard, and is also thickened and wrinkled; the hair 
falls out, and the ‘bald spots formed in this manner coalesce to 
produce ‘large hairless patches. Itching is very marked. In 
this severe form the nutrition of the animals suffers very much, 
and in consequence they die not infrequently (the mortality 
figure may be as high as 50%). 

Seabies of goats is apparently transmitted now and then to 
horses, cattle and pigs (Wallraff) and in several enzootics man 
has also been affected (Roloff transmitted the disease artificial- 
ly to short-wool sheep with smooth fleece that does not get soaked 
by perspiration). 


2. Dermatocoptic Scab (ear mange). This form of scab, 
which occurs enzootically in the Congo State, manifests itself 
by the collection of brown, fungus-like scabs in the external ear 
passage, which form firm plugs in the meatus and lead to deaf- 
ness. The appetite is diminished and the animals perish after 
several months of illness. 


3. Dermatophagic Scab. According to Delafond, this be- 
gins on the neck, along the line of the back, eventually on the 
root of the tail, and then spreads to the sides of the body; the 
face, ears, extremities, udder, and tail remain exempt. By this 
localization alone sarcoptice scab might be differentiated. Other- 
wise the skin changes are similar to those of sarcoptie scab, 
only that here the affection spreads more slowly and its course 
is milder. Parker saw no falling out of hair in one ease but 
only the formation of hard seabs on the thickened skin, which 
were damp on their under surface. 


Treatment. Since dipping is badly borne by goats (Wall- 
raff used Walz’s dip with success), treatment is limited to 
the application of anti-parasitic ointments and oils (see pages 
1022 and 1031). Clipping the hair promotes the successes of ° 
treatment. 


Literature.. Hable, 0. Vj., 1877, XLVII, 53.—Mense, Handb. d. Tropen- 
krankh., 190—, III, 791.—Roloff, A. f. Tk., 1877, III, 311.—Sander, ibid., 1896, 


d 


XXII, 63.—Wallraff, Rep., 1854, 297.—Parker, Am. v. Rev., 1910, 704. 


Scabies of Chamois. This is frequent in the Austrian Alps and is 
becoming more extensive. According to the researches of Fiebiger, it 
is caused by the Sarcoptes scabiei var. rupicapre. It affects preferably 
the head, back, flexor surfaces of legs. The disease is similar to the 
sarcoptic seabies of goats; the skin is covered with gray, stiff crusts 
which show fissures pending: into the sclera and interfere with the 
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action of the eyelids if they develop near the eyes. On the portions of 
the body which are less affected, the hairs look as if they were dusted 
with bran, on the base they are glued together with crusts; the external 
auditory meatus is filled with sebaceous matter which also contains 
numerous mites (Fiebiger, O. W. f. Tk., 1911, 63 [lit.]). 


(e) Scabies of the Dog. 


True mange of the dog is caused by the Sarcoptes scabiei s. squamif- 
erus; in addition to this parasite the Dermatophagus communis (var. 
canis) is found exclusively in the external ear passages. Hébrant & 
Antoine described a case of dermatocoptie scabies. 


Fig. 183. Sarcoptic mange in the dog. 


1. Sarcoptic Scab. This disease, which is very general in 
dogs, occurs most frequently on the head, the bridge of the nose, 
the orbital rims or on the base of the ears; not infrequently, 
however, the morbid changes occur on the front of the chest, on 
the lower abdomen, in the axilla, on the inner surfaces of the 
thighs, on the root of the tail, and subsequently they pass on 
to the other parts of the body, and finally extend over the whole 
body. Little papules appear on round inflamed places, some of 
them changing to vesicles or even to pustules, especially on thin- 
skinned places. On the diseased skin profuse bran-like scales are 
formed at first, and later yellowish gray crusts; the skin thickens 
in consequence of frequent scratching or rubbing and exhibits 
thick folds on face, neck and chest. The hair falls out prema- 
turely and in this way irregularly shaped bald spots form, which 
coalesce into large hairless patches. As in horses this form of 
mange frequently runs its course accompanied by profuse des- 
quamation (Fig. 183). 
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The development of the disease is mostly accompanied by 
violent itching, whereupon the animal becomes very restless if 
kept warm, and injures the affected places by frequent scratch- 
ing, gnawing and rubbing. If the disease is prolonged and 
spreads to the greater part of the body, the animals become 
emaciated and at times emit a peculiar mouse-like smell 
(Hébrant & Antoine). Finally, if no treatment is undertaken, 
they die with symptoms of cachexia. 


Dermatocoptic Scab. In the one case observed by Hébrant & Antoine, the 
infection probably occurred from rabbits affected with dermatocoptic scab. There 
was extensive loss of hair and crust formation without other changes on the skin. 
The dog emitted a peculiar mousy odor. 


2. Dermatophagic Scab. (Ear mange. Scabies auricu- 
laris.) In the external auditory meatus of the dog dermato- 
phages frequently occur. Thus Becker found dermatophages 
in the external auditory meatus in 17.3% of all dogs suffering 
from external otitis, while in dogs without ear disease none 
were found. Otherwise the mites seem to occasion only itching 
and do not of themselves cause any inflammation, the skin of the 
ear being found uninjured now and then in spite of an abundant 
invasion. The otitis, which is frequent when mites are present, 
is a secondary affection, being due to the fact that injuries and 
soiling of the outer ear and auditory passage easily arise from 
scratching and from shaking the head (see page 932). The 
symptoms which may be referred to the presence of dermato- 
phagus mites consist in frequent scratching of the ears, shaking 
the head, whining, howling and rubbing the ears on any conve- 
nient objects (Becker). These signs of itching are especially 
noticed in warm places and during the night. Subsequently 
baldness of the lobes of the ears, scratches, abrasions, bloody 
ears, and finally the symptoms of otitis externa become mani- 
fest (see page 932). In addition epileptiform spasms and deaf- 
ness have also been reported (Mégnin, Nocard, Becker). In 
the absence of inflammatory products in the ear passages the 
mites may be seen with the unaided eye as fine, grayish white 
and partly movable points, or they cover the surface of the 
skin with an adherent powdery layer (Becker). They are most 
numerous near the drum of the ear. 


Diagnosis. Sarcoptic mange may be mistaken for acariasis, 
and all the more so as this very frequently commences on the 
above mentioned parts of the head. But here itching is quite 
slight or completely absent, and one often sees bluish red pus- 
tules on the skin which always contain many acarus mites. Sar- 
coptes mites are on the contrary difficult to demonstrate. Both 
these forms of scab may be present at the same time in one ani- 
mal. The difficulty in obtaining mites makes it hard to dis- 
tinguish seab from dry eczema, in case this is not limited ex- 
elusively to the back but occurs also on other parts of the body. 
Intense itching which is out of proportion to the changes in the 
skin is indicative of scab. Other parasites (lice, fleas, ticks) 
may be seen with the naked eye. 
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Treatment and Prophylaxis. To secure lasting results it 
is very advisable to extend the treatment over the whole body. 
It should be commenced by clipping the hair at least over the 
diseased places and round about them, after which the parts of 
the body that are covered with crusts may be rubbed with green 
soap, the softened crusts being removed with brushes and luke- 
warm water after 1 to 2 hours: The treatment proper then 
follows on the next day and is most appropriately carried out 
in sections; thus each day only a third or a fourth of the 
surface of the skin is treated energetically, the dressing being 
left on the skin for 4 or 5 days and then washed off with luke- 
warm soap and water or with 14% to 1% liver of sulphur solu- 
tion. This operation must be repeated, with intermissions of 
3 to 4 days until the skin forms no further crusts and the itch- 
ing has disappeared completely. One must restrain the animal 
as much as possible from licking the application (muzzle, bind- 
ing the mouth, broad collar of stiff paper, ete.). 

Of the remedies which are capable of killing the mites, the 
following are the most useful: tar in the form of liniment (pix 
liquida, sapo viridis aa 1 part, alcohol 1 to 5 parts); creolin, 
lysol, and ichthyol in similar form and composition; creosote 
(in 10% oily mixture or with 5 parts of green soap and aleohol) ; 
further for sensitive dogs and for the region of the eye and 
nose, Peruvian balsam and styrax may be used (pure or mixed 
with some alcohol, glycerine or oil). According to Fettick, 
eudermol (salicylate of nicotine) in the form of a 1% ointment 
has answered well (expensive!). Cresol liniment (aqua creso- 
lica 2 parts, soft soap and alcohol aa 1 part) is of excellent 
service in mild cases. Winter found a watery solution of 
therosot (1:4) rapid and safe in its effect. When employing 
tar or carbolic preparations it is advisable to give Glauber salts 
internally to the affected animals (2.5 gm. per day) in order to 
avoid phenol poisoning, or at least to watch the general condi- 
tion and the urine for any signs. of commencing intoxication 
with phenol. 

For the treatment of ear scab the external auditory meatus 
is first to be cleansed, after which carbolic acid or creosote in 
oil or glycerine (10%), also naphthol oil (naphthol 10.0 g., 
ether 30.0 g., olive oil, 100.0 g.), may be instilled for a few days. 

During the treatment the animals should be fed well and 
protected from cold. As prophylactic treatment careful dis- 
infection of the stable and of blankets, ete., 1s recommended, 
and the diseased animals should be separated from other ani- 
mals until their recovery is complete. 


Literature. Albrecht, W. f. Tk., 1901, 194.—Becker, Monh., 1907, XVIII, 
547 (Lit.).—Brandl & Gmeiner, W. f. Tk., 1900, 177—Deich, 8. B., 1908, 84.— 
Fettick, Z. f. Tm., 1901, V, 291—Frohner, A. f. .Tk., 1887, XIII, 341.—Mégnin, 
Reec., 1881, 129.—Rievel, D. t. W., 1901, 105.—Schlampp, Therap. Technik, 1906, 
I, 234.—Hébrant & Antoine, Ann., 1909, 636. 
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(f) Scabies of the Cat. 


Sarcoptic Scab. Mange caused by the Sareoptes minor be- 
gins on the ears and in their immediate neighborhood, then it 
generally passes on to the head, but exceptionally also attacks 
the feet and the sacral region. | 

In conjunction with intense itching the animals wipe the 
head with their paws, shake the head and rub on neighboring 
objects. Small papules and vesicles form on the skin, and soon 
this is covered with a thick, bran-like layer which later on grad- 
ually changes to rather thick, grayish yellow, dry, fissured scabs 
(Fig. 184). Hand in hand with this process the hair falls out 
on the diseased parts, while the skin itself becomes thickened 
and wrinkled. In severe cases the eyelids swell and purulent 
conjunctival catarrh sets in. Owing to swelling of the ale of 
the nostrils breathing becomes difficult, the animals become 
emaciated and die of the disease in 3 to 6 months. 


Dermatophagic Scab. (Har mange.) This manifests itself 
by similar symptoms to those in the dog (see page 1037) but 
occurs very seldom. 


Diagnosis. The localization of the skin disease leading to 
the formation of crusts in the neighborhood of the ears and 
on the head is characteristic of the affection; the microscopical 
examination of the crusts, in which the mites are present in 
great quantity, makes the disease easily recognizable. The 
mature females 
are found par- 
ticularly in the 
modules which 
represent actual 
nests; the males 
and the larve 
move about on 
erusts (Baier). 


Treatment. 
Since cats will 
not stand wash- 
ing and bathing, 
the treatment is 
limited to the 
use of ointments 
which can be re- 
moved by rub- 
bing with dry 
bran. The best 
ointment is that Fig. 184. Sarcoptic mange in the cat. 
of Helmerich . 
(sulphur sublim. 150 gm., potassium carb., 8.0 gm., adeps 
suilli 60.0 gm.). The treatment of small surfaces with 
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Peruvian balsam has afforded good results, but this remedy 
may cause severe symptoms of brain irritation, and even death, 
especially in an extensive spread of the disease (Schindelka, 
Frohner). Styrax (with 4-5 parts of alcohol) can also be used and 
is less dangerous. Schindelka always found sulphur in oil effec- 
tive. Carbolic acid and tar preparations are to be avoided on 
account of their poisonous effects on cats. Mange of the cat 
is transmissible to man, horses, cattle and dogs; one must there- 
fore take care to isolate the affected animals. 

The ear mange necessitates cleansing of the ear passage 
with Peruvian balsam and glycerine, aa, or naphthol oil. 

Literature. Dinter, S. B., 1862, 99.—Kéhne, Mag., 1868, 288.—Mégnin, 


Rec., 1863, 68.—Schwartz, Rep., 1875, 165.—Baier, Die Sarkoptesraiude d. Katze. 
Diss. Giessen, 1911 (Lit.). 


Scabies in Wild Felines. In zoological gardens lions and leop- 
ards may become affected with scab due to Sarcoptes communis: (Johne, 
Koolisch, Delafond & Bourgouignon), manifesting itself by intense itch- 
ing and the occurrence of spots covered with crusts on the trunk, whence 
the disease extends quickly over the whole body. The nutrition of the 
animals is much interfered with and some of them die. 

The treatment consisted, in Johne’s cases, in syringing with a spray 
of Peruvian balsam (1:3 parts of aleohol) and afterwards rubbing with 
long handled brushes. Five repetitions at intervals of 8 to 10 days 
effected a cure, (Johne, A. f. Tk., 1880, VI, 146.) 


Scabies of Ferrets. This is caused by Sarcoptes scabiei var. furonis. It 
commences on head and paws, erusts forming on the extremities at the base of 
the claws and on the balls of the feet; when they are removed, they leave a reddened 
weeping surface and may extend to the tarsus. A simultaneous inflammation of 
the matrix of the claws causes these to become much longer and they are strongly 
eurved. Ultimately the whole surface of the body is involved, the skin being covered 
with yellowish or brown crusts. 

For treatment it has been recommended to soften the crusts with green soap 
and glycerin, and then to administer inunctions with sulphur ointment or balsam 
of Peru. In one severe case Grimm saw rapid healing following applications of 
Vienna tar liniment, oil of cade being substituted for the tar. The liniment was 
painted on one-third of the surface of the body at intervals of several days. 
When the whole body had been treated, a bath in 2% warm aqueous solution of 
bicarbonate of soda and ecreolin was given, the body having previously been treated 
with green soap. Recovery followed after the second treatment of the whole body. 
It is necessary to clean and disinfect the cage repeatedly — (Grimm, T. Z., 1910, 269.) 

Schlegel reports a case of fatal scabies of the ear in a ferret. A weeping 
eczema developed in the internal auditory meatus, also on head, anus, genitalia, 
hind feet and between the toes; the skin was thickened and covered with brown 
punctate and scaly crusts in which a large number of Dermatophagus auricularis 
var. putoris (similar to D. auricularis canis) was demonstrated. 

Among other predatory animals, foxes are not infrequently affected with 
sarcoptic scab and sometimes also infect hounds. (Deich, 8S. B., 1903, 84.) 


(g) Scabies of the Pig. 


Sarcoptic Mange. This form of mange is caused by the 
Sarcoptes scabiei v. squamiferus and occurs very frequently, 
and as an enzootic, especially in large piggeries. Marked and 
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dangerous symptoms are seen especially in swine with a thick 
curly hair growth, while now and again it has been noticed 
that pigs of the English breeds living with these have not been 
affected. It may here be stated that scab is very frequent in 
pigs of the Hungarian breeds. Young swine or sucklings are 
affected most often. Insufficient nourishment, debilitating dis- 
eases (hog cholera, pyobacillosis, rickets, ete.) and other com- 
plaints, and even inoculations for erysipelas may be followed 
by mange, previously apparently healthy swine being affected 
in great numbers. 

The disease develops with violent itching, especially on the 
head and in the neighborhood of the eyes and ears, on the back, 
on the sides of the body and inner surfaces of the thighs (Fig. 
185). Dry, bran-like scales collect upon the small itching 
nodules, the bristles fall out and large crusts form which are 
said to be grayish white, so that the animal appears as if 
sprinkled with dry guano. The authors’ own numerous obser- 
vations have led them to conclude that the scabs are mostly 
brownish black on account of the admixture of particles of dirt. 
The skin thickens in course of time, and is found in thick, strong 
folds (Fig. 185), between which superficial ulceration and even 
abscess formation may occur. 

The disease develops slowly, and in its severe form it hin- 
ders the development of the animals or their fattening. Now 
and then it leads also to cachexia and causes numerous deaths. 
Spontaneous recovery is not rare in yearlings and in grown 
hogs; it may be observed even in young animals, as has been 
recorded by Liebert. It is, however, possible that some mites 
remain living on recovered animals and are transmitted to 
young pigs when opportunity serves. 


Johne saw sarcoptic scab in swine occurring as an enzootic; on account of the 
wrinkling of the skin it proved to be incurable. 


The mange mites of swine live also on the skin of other 
animals as well as of man and here cause a local eczematous 
disease which generally heals spontaneously in a few days. 


Diagnosis. From eczema or the socalled ‘‘smut’’ of young 
pigs or from pitch scab, this true scabies is differentiated by the 
very intense itching; but with certainty only by the discovery 
of the mites, which is usually easy. The mange of pigs is also 
mistaken very often for socalled ‘‘smut’’ of young pigs which 
doubtless occurs rarely as a non-parasitic eczema (Sohnle, Al- 
brecht, Mayer, authors’ observation). 


Treatment. This consists in removing the scales and 
erusts by brushing with soap and water or by scraping with a 
wooden spatula, and afterwards using parasiticides. In iso- 
lated cases of the disease the following may be used: Hel- 
merich’s ointment; an intimate mixture of oil of turpentine 
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and flowers of sulphur (1:8); Fritscher’s ointment (flowers of 
sulphur and ung. hydr. cin. aa 14 parts, ol. anim. fetid 7 parts, 
ol. cannabis 84 parts), or Imminger’s ointment (hyd rarg 

metall. and sulphur. flores aa 5 parts, eanth. exacte pulv. ’ 
parts and vaseline 40 parts); cresol liniment, according to 
Brandl & Gmeiner (Liqu. cresoli sap. 5 parts, soft soap 10 
parts, water 85 parts). These applications may be rubbed 
alternately into one-half of the body. In large outbreaks mange 
baths are more suitable and may be carried out (see page 1031) 
even during the cold season, in warm stables. Since adult swine 
may carry the mites in infested piggeries although not affected 


at all or at most only slightly, the treatment should be extended 
to them likewise. 

For the rest the same prophylactic treatment should be 
adopted as in sheep scab (see page 1030). 


Literature. Albrecht, W. f. Tk., 1901, 58—Brandl & Gmeiner, ibid., 19C0, 
489 (Lit.).—Marek, Z. f. Tm., 1904, VIII, 288.—Mayer, W. f. Tk., 1905, ”709.— 
Sohnle, Rep., 1891, 74.—Lieb ert, DD. iW 1912, 549. 


(h) Scabies of the Rabbit. 


1. Sarcoptic Scab. (Head mange.) This form of mange 
occurs frequently and often as an enzootic like the dermatocop- 
tic scab. It is caused by Sareoptes minor (Notoedres cuniculi). 
The symptoms are similar to those of sarcoptic scab of the cat 
(see page 1039), and the skin of the head, lips, bridge of the 
nose, forehead, the base of the ears and the vicinity of the eyes 
is attacked particularly, the eyes appearing surrounded by 
large, fatty, spectacle-shaped scabs (Gmeiner). Very frequent- 
ly the process extends to the skin of the fore and perhaps also 
of the hind paws. Itching is comparatively slight, but in young 
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animals emaciation is early noticeable. Left to themselves the 
animals die without exception. The disease is not transmissible 
to other animals (Gmeiner). 


According to Gmeiner, Sarcoptes squamiferus also occurs in the rabbit (Sare. 
precox s. scabiei v. cuniculi), and, in contrast to Sarcoptes minor, over the whole 
body. Galli-Valerio noticed this form of scab, which appears to be prevalent in 
Italy and France and to be much more contagious and dangerous than the former. 


2. Dermatocoptic Scab. (Har mange.) One observes the 
clinical picture of an otitis externa, in the course of which in- 
tense itching occurs; thick, yellowish, brown deposits, and dis- 
charge from the ear make their appearance on the inner sur- 


Fig. 186. Har mange in the rabbit. 


face of the shell of the ear (Fig. 186). At times the orifice of 
the ear, as well as the middle ear or the petrous bone is affected 
with a violent inflammation (Zurn, authors’ observation) and 
the head is then held obliquely. Exceptionally the inflamma- 
tion extends to the coverings of the brain. After the develop- 
ment of these complications the animals die. (Ztrn and Schin- 
delka also saw sarcoptic scab on the skin of the bridge of the 
nose; Jowett on the cheeks, shoulder and throat.) 


Dermatophagus mites occur only exceptionally in the external ear passage of 
the rabbit, and then together with dermatocoptes mites. 


Treatment. For this the following may be employed: Hel- 
merich’s ointment, formalin paste; according to Gmeiner es- 
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pecially oleum carvi (5% ointment). Reichert made the observa-. 
tion that a third of the body may be treated at one time with 
12 gm. of cresol liniment (amount for 1 kilogram of body 
weight) without injurious effects. On the other hand, wash- 
ings or baths are very badly borne by rabbits. Har mange may 
be treated with 5 to 10% creolin or carbolic oil or by painting 
with glycerinated ereolin or carbolic acid; according to Gmeiner 
here also oleum carvi (mixed with 10 parts of almond oil) an- 
swers best. | 


Literature. Gmeiner, D. t. W., 1903, 69 (Lit.); A. f. Tk., 1906, XXXII, 170 
(Lit.).—Neumann, Rev. vét., 1892, 141, —Ziirn, W. £. ike 1874, 277, —Jowett, J. 
of comp. Path., 1911, 134. —Léhlein, Areiont. vergl. Ophthalmol., 19105) 15 1893 


Scabies in squirrels was observed in two instances by Hennemann. It is 
produced by Myocoptes sciurinus and causes severe itching; bran-like scales collect 
and the hair falls out from the root of the tail to the region of the ribs, also 
on the thighs and on, other parts of the body. In one case recovery followed 
inunctions with Oleum sulfuris and Ol. ricini in equal parts, in the course of about 
two weeks. (Hennemann, O. W. f. Tk., 1910, 337.) 

In rats Schurmann (Cbl. f. Bakt., 1909, XLVIII, Orig., 167) saw a case of 
sarcoptes scabies, the changes in the skin being very ‘manifest on those parts of 
the body which were not or slightly covered with hair. Equal parts of balsam of 
Peru and alcohol were made use of for treatment. 


(i) Scabies of Fowls. 


1. Foot Mange... (Foot itch; Gale des pattes [French].) 
This form of scab is caused by the Cnemidocoptes mutans, which 
mite was formerly generally known as Sarcoptes or Derma- 
toryctes mutans. 

The skin disease caused by this mite occurs mostly in 
blooded fowls (Cochin China, Brahma, Bantam, Dorking), less 
often in the native breeds, exceptionally i in turkeys, pheasants, 
pigeons and singing birds. Ostertag observed the transmission 
of the mites to a horse. The development and spread of scab are 
promoted by crowding of the fowls, although even under these 
conditions the extension 1s only slow and some birds of a flock 
always remain healthy. The affection attacks exclusively the 
legs downwards from the tarsal joint. Little grayish white 
scales appear mostly on the anterior surface of the tarsus and 
toes, which afterwards spread by continuity and gradually 
change into gray scabs 1 cm. thick, rough and yellowish (Fig. 
187). These show a leaf-like construction. Some lamellae have 
a peculiar lardaceous or mother-of-pearl luster, and adhere to 
the surface of the skin. The foot, which is covered with crusts 
down to the toes, has the appearance of having been plastered 
thickly with lime or mortar (so-called lime leg, scaly leg, ele- 
phant limb, fish seale disease). Between the lower lamelle of 
the scabs numerous mites are to be found in different stages of 
development, while the skin appears inflamed and raw. Itching 
is manifested by the restlessness of the animals and by pecking 
into the scabs with the beaks. 

Bending of the joint and motion are interfered with by the 
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armor-like scabs which surround the foot. The birds become 
lame; in consequence they are soon unable to stand and squat 
down continuously. In many cases arthritis sets in as a com- 
plication, and single toes or even all the toes may be lost. In 
such severe cases the birds fall off in condition and finally die » 
of cachexia. Several months or even a year may elapse, how- 
ever, before the disease reaches this degree. 


The involvement of the head and neck mentioned by many authors in con- 
nection with foot mange was undoubtedly caused by the Cnemidocoptes levis. 


The treatment consists in softening the scabs with glycer- 
ine or soft soap, rubbing with a little brush and subsequent 


Fig. 187. Foot mange in the fowl. 


applications to the dried diseased surfaces with any anti-para- 
sitic remedies, of which Helmerich’s ointment is perhaps the 
best. Of other remedies Peruvian balsam and styrax may be 
employed, while tar or carbolic preparations appear little suited 
for young animals. Brandl & Gmeiner found cresol liniment 
(cresol water 5 parts, soft soap and alcohol aa 2.5 parts) or 
eresol ointment (1 part of cresol, 10 parts of paraffin ointment) 
very effective. Reichert recommends the use of oleum carvi 
in ointment form (1:5). Apart from very neglected cases, a 
cure generally results. ~ 
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To insure suecess disinfection of the fowl houses and 
perches is necessary. 


2. Mange of Feathered Parts of the Body. (Scabies deplu- 
mans.) This form of scab is caused by the Cnemidocoptes 
(Sarcoptes) levis. 

This form of mange occurs in chickens, sometimes as an 
enzootic, also in pigeons and exceptionally in pheasants. It 
occurs particularly in spring and summer, and disappears al- 
most completely with the approach of autumn, but reappears 
the following spring. It usually begins in the sacral region 
and then passes on to the back, the abdomen, the thighs, the 
neck and the head. Frequently, however, the head or the upper 


Fig. 188. Scab caused by Cnemidocoptes levis on the neck and head of a cock, with 
favus on the comb. 


part of the neck may be first attacked (Fig. 188). Contagion 
seems to spread chiefly by treading, co.sequently the loin re- 
gion is the first to be attacked. On the affected parts of the 
body, falling out of the feathers is noticeable, often also they 
break off at the level of or close to the surface of the skin;. 
the large feathers of the tail and wings are not involved. The 
stumps of feathers remaining in the feathered bulbs become 
cleft and fine scales form on the skin. At the periphery of the bald 
patch the quills of drawn out feathers are covered with epider- 
mis scales in which the mites are demonstrable. The skin itself 


Seabies of Fowls. 1047 


is elastic, pale red and not noticeably thickened; at times, how- 
ever, one finds it inflamed and dotted with nodular formations. 
In such cases the hens lay fewer eggs, emaciation sets in, and 
now and then the birds become ecachectic and die. Cocks are 
attacked more severely as a rule. 


The falling out of the feathers due to Cnemidocoptes levis has, according to 
Neumann, frequently been mistaken for abnormal moulting. According to the same 
author most cases of feather picking are caused by the Cnemidocoptes levis. 


Mange of the feathered parts of the body occurs now and 
then in conjunction with: foot mange, and leads in such eases to 
the supposition that scab of the feathered area may be due to 
Cnemidocoptes mutans. A mistake is quite easily possible 
since both varieties of mites present only few differences (see 
page 1009). 

In geese, Railliet observed scab of the feathered parts of the body caused by 
the Cnemidocoptes prolificus. On the head, especially around the beak and the eyes, 


further under the mandible, punctiform, hard nodules formed which contained 
sexually mature females, also many eggs and larve of the mites. 


Railliet was successful in treating scab of the feathered 
parts with daily sulphur baths; fresh feathers grew on the bald 
surfaces. In general the same remedies may be employed as in 
foot mange. 


3. Dermatophagic Scab. It is caused by the Epider- 
moptes bilobatus Rivolta and E. bifurcatus (Dermatophagus 
gallinarum) and begins on different parts of the body, princi- 
pally on the neck and breast; in severe cases it may even attack 
the whele body, the comb and the wattles not excepted (Fried- 
berger). Fine, transparent, yellowish scales first appear on 
the skin, mostly without itching (Rehm also noticed itching) 
which thicken later on to form strong, dirty brown, doughy 
erusts. Then the skin appears thickened and tumefied (Rehm). 
Within a short time the birds become emaciated and ex- 
hausted, and not infrequently a fatal termination is observed. 
This form of mange now and again develops along with foot 
mange and perhaps also with seab of the feathered parts of the 
body. 

Since dermatophagus mites not infrequently produce no 
disturbances in the health of fowls, one should always make 
sure when they are present whether in such cases the skin 
changes may not be brought about by vegetable parasites 
(Tricophyton, Achorion) (Neumann). 

The treatment is the same as in foot mange. Kitt recom- 
mends a 5% solution of epicarin. 

4, Laminosioptes cysticola (Symplectoptes s. Sarcoptes cysticola is a tiny 
mite with an elongated body, eight feet and two long bristles on the posterior end. 
The parasites live on the skin of chickens, turkeys, pheasants, ete., preferably in 
the cellular tissue of the subeutis in older animals; here they give rise to the forma- 
tion of nodules of millet size, which calcify; if they are present only on the surface 


of the body, they cause only exfoliation. They cause disturbances in the general 
condition of the animals only if they are present in very large numbers. — 
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5. Analginae (Feather mites) are animalcula similar to the mites of scabies, 
which live in the ‘‘flag’’ of the feathers, also inside of the quills, and exceptionally 
in the subcutaneous cellular tissue. They may be entirely harmless, but may also 
give rise to degeneration of the feathers and emaciation of the animals. They 
cause changes in the feathers similar to those due to Syringophile. They include 
Analges, Falculifer, Dermoglyphus, Pterophagus, Pterolichus, Megninia, Freyana. 


Literature. Brandl & Gmeiner, W. f. Tk., 1900, 349 (Lit.)—Friedberger, 
D. Z. f. Tm., 1881, VII, 281—Mégnin, Les parasites et les maladies parasitaires, 
1880.—Neumann, Maladies paras. des oiseaux dom., Paris, 1909.—Rehm, 8. B., 1901, 
264.—Reichert, Die Fussraiude d. Gefliigels, Diss. Giessen, 1909 (Lit.).—Reichert, 
Die Fussraéude d. Gefliigels, Diss. Giessen, 1909 (Lit.). 


22. Acarus Mange. Acariasis. 


(Akarusausschlag, Haarsackmilbenausschlag [German]; Gale 
domestique [French].) 


The acarus mange of the domestic animals is a contagious 
skin disease caused by the acarus mite, which is characterized 
by the absence of, or by slight itching, by falling out of the 
hair mostly with simultaneous desquamation, or by pustule 
formation with subsequent decided thickening of the skin. 


History. The acarus mite was discovered by Berger (1841) in the 
external ear passages of man, but he did not announce his discovery 
until 1845, attention having been called a month after his finding to 
the occurrence of mites in the comedones of man by Heale (1841), and 
soon after by Simon (1842). In the dog the hair follicle mite was first 
found by Tulk (1844) ; in the horse by Wilson (1844), and Gros (1845) ; 
in the eat by Leydig (1859) ; in the pig by Obermeier and also by Korzil 
(1878) ; in cattle by Faxon (1878) ; in goats by Niederhaeusern (1881) ; 
and in rabbits by Pfeiffer (1903). Besides these authors, Miescher 
(1843), Gruby (1845), Mégnin (1877-1892), Csokor (1879) and recently 
Gmeiner (1908) have investigated the hair follicle mite; the last men- 
tioned author also elucidated the pathogenesis of the complaint. 


Occurrence. Acariasis is a frequent and obstinate disease 
of dogs; it appears to be prevalent all over the world and, ac- 
cording to Lemke, has hitherto been found to be absent only in 
Eskimo dogs. Exceptionally it also occurs in cats; pigs are at- 
tacked somewhat more frequently, but on the whole rarely and 
only in certain neighborhoods, but then they fall sick in great 
numbers. Isolated cases have also been noticed in cattle, goats, 
horses and rabbits, while in sheep these mites cause no skin 
changes (Oschaty found acarus mites in the Meibomian glands 
of sheep). Acariasis has further been noticed in a Sambu stag, 
in a roebuck, also in field mice, in house mice, bats and rats. In 
man the mites are also encountered frequently, except in the 
newborn, but generally occasion no special injury. 


Frohner found 2 per cent of acariasis among 70,000 dogs treated in the Berlin 
clinic. At the Budapest clinic 2% of the dogs attended proved to be affected. 
In the Vienna clinic 10% of all dogs with skin disease are affected with acariasis. 

According to Stiles acariasis is not rare in cattle in North America, especially 


Plate VII. 


Pustular acariasis in a pug. Pustules and ulcers in the bluish red colored, thickened 
and prominently folded skin. 
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in the southern districts where very considerable damage is caused, since only 
parts of the skin of the attacked animals are suitable for tanning. 


oe In pigs Csokor and Legram & Régulato saw an epizootic occurrence of the 
sease. 


Etiology. The hair follicle mite (bulb mite, Acarus s. 
Demodex folliculorum) belongs to the order of Acarina, of the 
class of Arachnoidea as_ rep- 
resentative of the family Der- 
matophila (Demodecide). Its 
body is elongated, lancet-shaped, 
or like a laurel leaf; at the 
thorax the three-jointed legs are 
given off immediately behind one 
another, on both sides (in the 
larva three and in the fully devel- 
oped animal four pairs), while 
these are absent on the long, 
conical, cross-striped abdomen, 
which is serrated at the edges. 
The lyre or horseshoe-shaped Fig. 189. Demodex folliculorum from 
head is provided with a movable _ the contents of a pustule on a dog. 
rostrum, with upper and lower "ste lairfolicle mites; B, ex 
jaw and also with feelers (Fig. blood corpuscles. Magni. 75. 
189). The male is smaller than 
the female; the eggs spindle-shaped, and have thin coverings. 


In the domestic animals the following hair follicle mites occur: 


1. Demodex folliculorum (var. canis); the head and chest part somewhat 
shorter than the abdomen; the male 0.22 to 0.25 mm., the female 0.25 to 0.30 mm. 
long; both 0.045 mm. wide; the eggs spindle-shaped 70 to 90 microns long, 25 
microns wide. Originator of acariasis in the dog. 

2. Demodex follic. var. cati; similar to the preceding one, only much smaller. 

3. Demodex follic. var, suis (D. phylloides); comparatively broad, laurel- 
leaf like, the length of the head and chest part and of the post-abdomen about 
equal; the male 0.22 mm. long, 0.057 mm. broad, the female 0.25 to 0.26 mm. long, 
0.06 mm. wide; the eggs oval, constricted at each end (Csokor). Cause of acariasis 
in the pig. 

4, Demodex follic. var. bovis; 0.25 mm. long and 0.055 mm. wide; the head- 
thorax portion is almost as long as the abdomen. 

5. Demodex follic. var. capre; similar to the preceding variety. 

6. Demodex follic. var. ovis; very broad in proportion. 

7. Demodex follic. var. equi; according to Miessner, 0.30 mm. long and 0.058 
mm. wide. 

8. Demodex follic. var. cuniculi; much smaller than the hair follicle-mite of 
dogs. 


The evolution of hair follicle mites is as follows: After having 
been deposited, the eggs become larger, slightly pigmented and granular, 
showing the embryonic head distinctly. The larve are similar to fully 
developed mites, but their mouth-organs are undeveloped and they have 
six rudimentary knobby pairs of feet. After the first moulting they 
enter the second larval stage with eight knobby pairs of feet, and the 
second moulting produces well developed larve with segmented feet 
and fully formed mouth-organs; this larval form gradually acquires 
sexual maturity. 

Besides these one encounters special varieties of mites in the seba.- 


ceous glands of the other animals. 
Vol. 2—66 
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: Of the tenacity of hair sae mites the following may be stated from the 
investigations of Brandl & Gmeiner and those of Gmeiner:—In dry air the mites 
are capable of living 14% days at most, while in very moist atmosphere they remain 
alive as long as three days, but they are killed in a few seconds by a temperature 
of over 41°. They resist the cold of winter for three days at most if the 
humidity is high. On dead bits of skin they remain viable 14 to 21 days. 

Of chemical substances the hair follicle mites are killed immediately by acid. 
earbol. liquefactum, bacillol, creolin, cresolum erudum, creosote, liquor cresolis 
saponatus, lysol, tar, chloroform, bisulphide of carbon; in about a minute by the 
ethereal oils, especially ol. anethi and ol. carvi, further aqua cresolica, creolin, 
cresol or tar liniment, 2 to 10% carbolie acid solution; in 2 minutes by tincture 
of iodine, formaldehyde-solution; in 3 minutes by salicylic acid in 10% alcohol, 
and 1% alcohol eudermol solution; in 6 minutes by Gmeiner’s solution of ol. 
carvi with alcohol and castor oil. The mites were killed by Peruvian balsam (pure) 
in 12, by liquid styrax in 55 and by 1% corrosive sublimate solution in 19 minutes. 
The investigations of Jakob have shown that many antiparasitic preparations cause 
only an apparent cessation of motion or seeming death in the indicated periods, 
and the mites may recover under favorable conditions, even if the drugs have in- 
fluenced them for hours. 


The infection occurs undoubtedly in the great majority of 
cases by immediate contact of healthy with diseased animals. 
In contrast to the frequency of the eruption, the artificial trans- 
mission of the disease to healthy animals has succeeded only 
rarely, and at most a transitory skin affection occurred after 
rubbing in pus containing the mites (Haubner, Cornevin) ; only 
Guinard succeeded in producing the disease in its typical form 
in a young dog. It is not a rare occurrence that some dogs of 
the same breed and kept under like conditions are not infected. 
by their companions. For the infection to occur, certain pre- 
disposing circumstances not yet known are evidently of influ- 
ence. (Prietsch observed contagion of a billy goat and a deer 
from a dog.) 

Susceptibility. The contrast between the frequency of 
acariasis and the fact that attempts to transmit the disease 
experimentally usually failed, indicates that a predominating 
importance attaches to predisposing factors in the accomplish- 
ment of infection. The predisposing influences seem to be even 
more varied and to be of greater importance than in the der- 
matomycoses, in which artificial infection by the transmission 
of infected material upon the skin, or by association of affected 
animals with healthy ones does not always succeed, unless cer- 
tain favoring circumstances are present. It is possibly this fact 
which recently led Jakob to declare that acariasis cannot be 
transmitted to other dogs. The favoring factors are known 
only in part. They are first of all the age, in so far as acariasis 
is especially a disease of young dogs, being most frequent be- 
tween five and ten months of age, but occurring not rarely at 
the age of two months and even as late as 114 years. In older 
dogs it is infrequent and then is more localized; in dogs of over 
3 years it is very rare (Jakob). Other predisposing factors are 
insufficient care of the skin, poor nutrition, a short coat of hair 
(among 177 dogs observed by Schindelka, ill with acariasis, 141 
were short-haired and only 36 long-haired). Jakob does not 
admit that the length of the hair coat as a predisposing factor 
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has been proved. Certain skin affections (eczema, sarcoptes 
scabies) and distemper increase the susceptibility. Accordingly 
acariasis is looked upon as an affection peculiar to young, poorly 
nourished and preferably short-haired dogs. Under the influ- 
ence of the favoring circumstances the mites probably can reach 
the surface of the skin more easily and invade the dilated and 
relaxed hair follicles; they also find favorable conditions for 
their existence and multiplication in the sebaceous secretions 
which form in abnormally large quantities and probably are also 
disintegrated (Jakob). 


Pathogenesis. The hair follicle mites penetrate through the 
orifice of the hair follicle, and subsequently also into the regional 
sebaceous glands; they increase there so that their number in a 
hair follicle or sebaceous gland may 
amount to from 30 to 60 (Friedberger) 
and even 100 to 200 (Gruby). They occur 
mostly in all parts of the hair follicle and 
sebaceous gland and lie almost without ex- 
ception with their heads directed towards 
the base of the cavity (Fig. 190). The 
constant increase of the mites and their 
eggs and larve cause a sac-like dilatation 
and lengthening of the hair follicle and 
sweat gland, whereby the epithelial layer 
of the hair follicle and later on also the 
hair papille are caused to atrophy. In 
consequence the hairs will break off in the 
hair follicles or become loosened from the 
papille. The irritation produced by the 
numerous mites further causes a dilatation 
of the neighboring blood vessels as well as i 
an increased formation of epidermal cells, orion Micaene e 
whereupon an accumulation of horny. 4 hair follicle. Magnif. 
masses and even of horny balls and horny — 150. (After Mégnin.) 
plugs may occur, and many of the orifices 
of the hair follicles are blocked up by them. There occurs an 
increased new-formation and desquamation of epidermal ce!ls 
on the surface of the skin between the openings of the hair fol- 
licles. Later on an invasion of staphylococci takes place 
(Staphylococcus pyogenes albus), probably in consequence of 
dilatation and bulging of the hair bulbs, especially of the hair 
follicles. These increase on the walls of the hair bulbs and seba- 
ceous glands, gradually penetrate downwards and cause an in- 
flammatory process in the hair follicles and sweat glands and in 
their neighborhood, finally leading to the formation of small 
and in some eases large abscesses; suppuration of the wall of 
the hair follicle or sebaceous gland does not, however, occur. 
The formation of pustules occurs from a secondary infection 
with staphylococci, which in its turn may lead to a general 
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septic infection or intoxication (Gmeiner). Miessner failed to 
find staphylococci in a horse with pustulous acarus eruption, 
and concludes that the hair follicle mites pe give rise to 
inflammation. 

The further extension of the eruption on the same animal 
results from licking and rubbing, as well as from the fact that 
the mites come out of the originally diseased hair follicles and 
penetrate into the neighboring healthy ones, or that the healthy 
parts of the 
body of the ani- 
mal come in con- 
tact with objects 
previously con- 
taminated by 
their pustular 
contents. The 
spread of the 
eruption and 
still more the 
formation of 
pustules are 
aided by oft-re- 
peated rubbing 
of the skin with 
inritanteupe 
stances, and 
even by very 
often repeated 
washings. It is 
peculiar that the 
disease may re- 
main limited for 
a long time to 
small areas in 
individual ani- 
mals, or that it 
may assume a 
pustular charac- 
ter only late or 
sometimes not at 
all. 


na Symptoms. 

Fig. 191. Acarus mange in the dog. Falling out of the ym 

i‘ hair in sharply circumscribed patches. The 2 ptoms 
of acariasis dif- 


fer in part ac- 

cording to the breed of the animals, but great variations may 

be noticed even in animals of the same breed. According to 
Almond the disease may remain latent for months. 

In dogs the acarus disease occurs in two principal forms, 
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which have a different prognostic significance, and which may 
be observed in several sub-forms, owing to various combinations 
and to complicating skin diseases. 

The squamous form declares itself as a squamous eczema 
which remains limited for a time to small surfaces. On the 
orbits and in their neighborhood, further on the elbows or on 
single toes, more rarely on the body, the hair falls out in small 
patches, and in this way rounded, often sharply defined pro- 
nounced bald spots (Fig. 191) arise, reminding one of alopecia 
areata. At these places the unpigmented skin is somewhat red- 
dened and mostly covered with bran-like scales. Sometimes it 


Fig. 192. Acariasis in the dog with pustule formation and thickening of the skin. 


time the skin assumes a bluish gray color on the affected spots. 
In many cases the affection begins with round, red or copper- 
colored spots and scarcely perceptible scaling. But after a time 
these spots assume a lead gray color (Schindelka). Itching is 
absent or at most slight. . 

In this form the affection may last for months, and it may 
even remain unchanged to the end; it exerts no influenec on the 
general condition of the affected animal. 

The pustulous form often follows upon the preceding one, 
or may develop as such from the beginning (Fig. 192). Hemp- 
seed sized firm nodules, which subsequently change to pustules, 
develop in the swollen and inflamed skin of the regions already 
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mentioned. Then the neck, the chest and the inner surface of 
the thighs and other places are attacked. These often appear 
peculiarly bluish red, and reddish pus or a tallow-like thick 
mass, containing numerous mites in different stages of develop- 
ment, is evacuated from them by pressure. The skin is ar- 
ranged in thick folds between which it is intensely inflamed and 
appears covered with many brown or gray scabs, as well 
as with bran-like scales. The hair falls out over the whole area 
that is covered with scales or over the greater part of it (Fig. 
192). 

In this form also the itching is slight, or completely absent. 
The surface of the unpigmented skin appears peculiarly copper 
red (socalled red mange), the skin of the head a turkey or 
warthog color. Through the presence of numerous thick crusts 
and folds of skin it presents the appearance of a fissured tree 
bark (Fig. 193). If in such cases intense itching is noticed, the 
suspicion is aroused that sarcoptice scab is also present ( Schin- 
delka). In this case the frequent scratching and rubbing visibly 
increase the inflammatory process and ulcers may arise in place 
of the broken pustules, through which cavities in the subeu- 
taneous connective tissue may be reached. At the same time 
the affected parts of the 
body swell visibly. See- 
ondary infection with the 
necrosis bacillus causes 
ulceration and necrosis of 
the skin, the losses of sub- 
stance producing cavities 
in the subcutaneous con- 
nective tissue. Then the 
animal falls away greatly 
in condition, gives off a 
very objectionable smell, 
and finally dies, com- 
pletely exhausted, as a re- 
sult of intoxication or gen- 
eral septic infection. 

Sometimes atypical 
forms may be observed in 
which the eruption ex- 
tends over the entire sur- 
face of the body, but the 

Fig. 193. Acariasis in the dog. Folds and skin seems to be covered. 
thickening of the skin on the head and fore with branlike scales, al- 
me though here and _ there 

pustules may be seen. The 

hairs fall out only on few circumscribed patches on which signs 
of weeping eczema become manifest. In a dog with a typical 
acarus eruption Wettengel saw on the unpigmented skin prom- 
inent, disk-shaped spots which were scarlet to dark-red, covered 
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with disseminated crusts and numerous groups of colorless 
vesicles corresponding to the dilated hair follicles and contain- 
ing numerous demodex mites. These changes extended very 
rapidly. Horneck found the mites in the secretions from the 
eyes, ears and prepuce of dogs affected with acariasis. 

In cats the hair follicle mites very rarely cause disturbances. 
The head, round about the eyes, nose and ears are spots of 
predilection of the disease, which causes similar changes as in 
the dog, although at times they are transitory and not very pro- 
nounced. Sometimes the hair follicle mites are encountered 
in the external ear passage without having caused any symp- 
toms of disease (Hyrtl, Mégnin). . 

In pigs the disease assumes a similar form to that in the 
dog, only that here the mites live in the sebaceous glands, and 
besides purulent vesicles are formed through coalescence of 
pustules, which are as large as a hazelnut and may contain 1,000 
mites; after breaking up they may lead to ulceration without 
any tendency to healing. Now and then, however, only millet- 
sized to lentil-sized comedo-lke nodules appear in the skin, 
from which a soft pulpy mass can be expressed (Knoll). These 
changes are generally found on thin-skinned spots (around the 
snout, cheeks, forehead, lateral surfaces of the neck and body, 
lower belly, in the folds of the stifle, inner surfaces of the 
thighs), while the back of the neck, the back and the external 
surfaces of the thighs almost always remain healthy, even in 
severe cases. According to Rieck, isolated pustules not infre- 
quently occur in the folds of the stifle. In a case described by 
Miiller the skin of the legs of a pig had the appearance of pearl 
beading. 

In cattle acariasis occurs, according to Stiles, in North 
America, and according to Probst in German East Africa, be- 
ing frequent and enzootic in distribution; in Europe the disease 
is observed very rarely, although, according to Bugge’s observa- 
tions, it may assume an enzootic distribution in large herds. 
This author found the disease more frequently in animals 4 to 8 
years old, only occasionally in younger and very rarely in older 
animals; Probst says that the animals are affected without refer- 
ence to their age. The dermatosis develops by preference on 
trunk, neck and shoulders (Oehl, Grimm, Bugge), but may ap- 
pear over the whole body (Oehl, Biichli, Mello). In the cases 
where many animals were affected Bugge found the shoulder 
joint to form the center of the trouble. Hairless nodes and 
pustules (mite-nodes) of hazelnut size are noted, sometimes 
eubical, sometimes very close together; on pressure they dis- 
charge their purulent-caseous or bloody-purulent contents which 
earry numerous hair follicle mites and may be colored reddish. 
Gross saw the eruption on the muzzle of a heifer. Probst found 
crusts covering the skin on trunk, neck, on the inner surfaces 
of the thighs and on the udder; the skin was thickened and had 
the appearance of tree-bark, the epidermis was exfoliated in 
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pieces as large as the palm of a hand; nodes or pustules were 
absent or could at most be found on the udder. Itching is 
usually absent; only Bugge reports that the animals licked the 
affected places. In one case Oehl reports a spontaneous re- 
covery and, according to Probst, acariasis of cattle is looked 
upon as harmless in German East Africa; it is said to heal 
spontaneously in 14 to 34 years and only weak calves succumb 
to it. In other cases recovery does not always occur even under 
appropriate treatment. 

In the goat the hair sac mites occasion only quite excep- 
tionally pea to hazelnut-sized reddish nodules, occurring prin- 
cipally either on the body (Niederhausern, Nocard, Railliet), 
or on the head and legs (Bach). Shght itching may also be 
present. Healing does not result even after appropriate treat- 
ment. 

According to Rissling, acariasis of goats is frequently enzootic in Silesia 
and seems to have been introduced by hornless goats. Only grown animals develop 
nodules, which are recognized only after killing, on the inner surface of the skin; 
during life no symptoms of disease and no changes in the skin are noticeable. The 
significance of the dermatosis rests solely in the fact that after tanning it de- 


preciates the value of the hide which is perforated at the places where nodes had 
been or is studded with cicatrices. 


In the horse Gros saw in one ease reddening of the skin © 
around the nose, while Walther noticed in a horse intense itch- 
ing on the left side of the root of the tail, and hairless, round 
spots as large as a twenty-five-cent piece on which the swollen 
skin was covered with sticky fluid oozing out like drops of sweat. 
In Schenzle’s cases the disease simulated, on the other hand, 
alopecia areata, and started on the head at the bridge of the 
nose, around the eyes, on the forehead, nape of the neck and 
in the region of the parotid gland, with the occurrence of hair- 
less spots as large as a fifty-cent piece, irregular in form and 
with poorly defined boundaries. Subsequently the cirecum- 
scribed loss of hair extended backwards to the shoulder region, 
and finally spread over the whole body, after repeated rubbings 
with carbolized glycerine. At this time fine scales appeared on 
the otherwise healthy skin. Itching was absent up to the end 
of the attack. Bidault records a similar case in which sealing 
and dryness of the skin were present from the beginning. 


In rabbits, Pfeiffer observed acariasis in China. The affection 
began with falling out of hair and scaling around the eyes, whence it 
extended to the root of the ear and the external and internal surfaces of 
the shells of the ear as well as on to the skull. In the meantime it caused 
folds and thickening of the skin, scabs, copious secretion of purulent 
material, as well as destruction of eyelids and ears, or it produced a 
violent inflammation of the middle and internal ear, and now and then 
occasioned even a fatal inflammation of the membranes of the brain; 
the eyeballs remained uninjured except for a superficial keratitis. The 
acarus mites found in the contents of the hair follicles were much smaller 
than those of the dog. 


Diagnosis. The pustular form of acariasis produces a 
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rather characteristic form of the disease in dogs. The very 
peculiar copper-red color appears especially important diag- 
nostically, likewise the thickening of the skin, together with a 
marked diminution in elasticity, also the pustules situated in 
the depths of the skin, mostly bluish red in color, and itching 
which is at most only slight. All these signs enable one to 
differentiate the disease easily from primary acne, sarcoptic 
scab, distemper, exanthema and from simple eczema. In the 
other species of animals relatively large, hairless and reddish 
nodules with thick contents awaken a suspicion of acariasis, 
yet the disease may be recognized positively only by the micro- 
scopic demonstration of the mites. 


The squamous form is far more difficult to differentiate 
from other affections. Apart from the localization of the dis- 
ease or its appearance at the same time on several parts of the 
body, the best conclusion can be formed by the microscopic 
examination of the fluid substance extruded by lateral pressure 
on the raised folds of skin, or of the skin scrapings. (Since in such 
cases the mites are present in the hair follicles only sparingly, 
a single test is not always sufficient.) In this form of acariasis 
one must exclude especially circinate ringworm, favus, eczema, 
such as that caused on the eyelids through conjunctival catarrh 
(distemper), also sarcoptic scab and alopecia. But every fall- 
ing out of the hair in the dog without traceable cause must ap- 
pear suspicious in this connection. As regards the differential 
diagnosis between sarcoptic scab and acariasis one should fur- 
ther bear in mind that both skin affections can be present simul- 
taneously in the same dog. 

For the microscopical examination the content of the pustules is used, which 
is obtained either by expressing it or by incising the pustules, also the scrapings 
obtained from the skin, and the contents of the hair follicles which can be expressed 
from skin folds, or after G. Muller by sharp stroking with the back of a knife, oil 
being previously applied to the skin. Fluid material is examined without preliminary 
manipulation under the cover glass, with moderate magnifying power; thickish masses 
are mixed with water, potassium hydrate, paraffin or with a fatty oil. Jakob advocates 
the addition of a few drops of liquid paraffin or of fatty oil to the skin scrapings, 
in order to demonstrate living and moving Demodex mites, during cold seasons; the 
material is to be spread out thinly between two slides which are then drawn through 
the gas flame two or three times so as to heat the objects to 25 to 35° C, The 


warmth which is necessary that the parasites manifest signs of life may be pre- 
served by repeated breathing upon the stage, but this must then be rubbed dry. 


Prognosis. In the large animals a spontaneous cure of the 
disease appears to be possible, also at times in dogs when the 
attack is slight; Uebele has repeatedly seen spontaneous healing 
in spite of extensive acariasis, and this is said to be the rule in 
the diffuse affection in young terriers, which is called distemper 
rash by breeders. On the other hand permanent healing in 
ease of extensive eruption, can be secured only rarely, even by 
proper treatment, and sometimes even when the disease is not 
very extensive, because the mites live deep under the surface 
of the skin and therefore it is difficult to destroy them with 
parasiticides, and besides secondary infection with staphylococci 
has often been observed. As a matter of fact, not infre- 
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quently dogs that are apparently cured suffer renewed attacks 
after weeks or months. At times, however, complete cure or a 
marked improvement is noticed without any treatment. 

Even in the squamous form of acariasis, care is therefore 
necessary in making a prognosis, for even in cases of entirely 
circumscribed lesions the dermatosis may extend, and the ap- 
parently light cases, still more the more advanced. ones, require 
treatment persistently and energetically for periods of weeks : 
and months. In young and in debilitated animals the prognosis 
is less favorable than in older dogs. According to Schindelka, 
many more dogs may be cured by exercising sufficient patience 
and perseverance than is commonly assumed (out of 177 cases 
50 were cured). According to Gmeiner, the light cases in which 
the lesions are circumscribed heal after a few weeks of suitable 
treatment, more extensive cases heal after more prolonged ap- 
plications. These comparatively favorable results are secured 
only where the hygienic conditions are particularly favorable 
and in animals which are not very young; under these cireum- 
stances the conditions required for life and multiplication of the 
parasites disappear gradually. In general permanent recoveries 
are not very frequent. 

The prognosis of the pustulous form is usually unfavorable 
In carnivora, although here also Gmeiner has recorded cases 
treated successfully by his method. 


Treatment. First of all the hair should be clipped and, 
according to the extension of the disease, this should be done 
either over the diseased areas and their neighborhood, or pref- 
erably over the whole body; then, and also later, it appears 
absolutely necessary to split all nodules or pustules with a 
pointed knife and to remove their contents. In this way one 
gets rid of many mites, especially if a bath in a 5% solution of 
liver of sulphur is administered each time. The pressing out of 
fresh pustules and subsequent bathing is advisable also in the 
treatment of the later stages, and so is the employment of 
periodical fomentations and rubbings with soap liniment, salicy- 
lated alcohol or salicylic oil, 10% lysol vasoliniment, in order 
to cause loosening of the skin and detachment of the horny 
plugs in the hair follicles. 

Of the parasiticides the most suitable of all are non- 
irritant substances, since by their use there is the least danger 
of causing an extension of the disease or of the squamous erup- 
tion becoming pustular; particularly the employment of tar 
eresol preparations and corrosive sublimate easily occasion 
a spread of the process. The remedies should be applied with- 
out foree, but nevertheless thoroughly, with a soft brush, with 
the hand or a pad of cotton wool. Very frequent washings may 
also be harmful. The selection of remedies is influenced by the 
species of animal and by the form and extension of the disease, 
and also by the condition of the patient. During long continued 
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treatment a change of the anti-parasitic remedies not infre- 
quently becomes necessary. 

Peruvian balsam is well adapted for mild cases and pro- 
duces favorable effects, especially if mixed with alcohol. 
Siedamgrotzky produced a cure with this preparation in a 
severe case, but others saw no particularly good results in such 
eases in spite of long continued treatment. The high price of 
the drug limits its employment to mild cases of disease; on the 
other hand it can scarcely be dispensed with in acariasis local- 
ized on the head. Balsam of Peru is suitably replaced by 
Perugen (Balsamum peruvianum syntheticum), which is only 
one-half as expensive, although Regenbogen failed to obtain 
satisfactory results from the employment of weak dilutions. 
Jakob, on the other hand, saw permanent curative results, using 
10-20% ointment or stronger alcoholic solutions, even in cases 
which were fairly advanced. He applied it locally, with the 
hand, using friction or brushing it on the skin of half or of the 
whole body, giving baths between the applications. Both rem- 
edies often cause headache in the persons applying them, and 
if the animals lick them off diarrhea follows. Regenbogen em- 
ployed inunctions continued for 5 to 15 minutes with peruol 
(25% solution of peruscabin in castor oil), but Rievel considers 
this treatment as useless for mange. ; 

In circumscribed disease eudermol is of good service (Fet- 
tick) in the form of 1% ointment, but it is also expensive; 
in many cases a brief depression becomes manifest after the 
application. Salicylated oil (1 part salicylic acid dissolved 
in 30 to 40 parts of warm oil), creolin or ichthyol (with 
‘alcohol a4), corrosive sublimate ointment (1:100) or carbolic 
ointment (1:10) at times gives good results. The application 
of these remedies must be repeated several times at intervals 
of a few days (see page 1038). Of good service in the squamous 
form is caraway oil, which is recommended by Gmeiner (ol. 
earvi and alcohol aa 10 gm., ol. ricini 150 gm.) with which the 
diseased parts should be rubbed energetically once or twice 
daily with the fingers; a sulphur bath is given once every week. 
According to Brandl & Gmeiner, liquor cresolis saponatus is 
the most effective remedy, but the authors cannot confirm this 
and Jakob reports curative results only in light cases. 

Schindelka obtained healing repeatedly with bisulphide of 
earbon (sulfuretum carbonicum gs. carboneum sulfuretum). 
After the skin is prepared properly, pads of bisulphide are 
pressed upon the affected spots for several minutes, and then 
a paste of formalin (formaldehyde 1 to 3, vaseline 50, zine 
oxide and powdered starch da 25) is applied to the carefully 
dried skin. This treatment repeated three to five times at in- 
tervals of 3 to 4 days is said to accomplish its object as a rule. 
In eases where the skin is much thickened Schindelka uses a 
shaking mixture of carbon bisulphide, flowers of sulphur and 
powdered neutral soap (7:1:2). The carbon bisulphide makes 
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the skin tender, and its use necessitates great caution on ac- 
count of the danger from fire. Uebele found the effect of this 
treatment uncertain. Instead of carbon bisulphide less poison- 
ous and non-inflammable vitran (with Peruvian balsam aa) 
may be used, especially if the disease is limited. 

Of other methods of treatment the following deserve to be 
mentioned: The method of Brusaseo in which the animal is 
bathed in liver of sulphur solution (200 gm. of potassium sul- 
phuratum in 70 liters of water); on the following day a third 
of the body is dressed energetically with a diluted ointment of 
eantharides (1:6 parts of lard) and on the sixth day the animal 
is bathed again in liver of sulphur solution. After an interval 
of 3 to 4 days the treatment is repeated until cure results. Még- 
nin also recommends liver of sulphur baths daily during the 
first month; during the second month every 2 or 3 days for the 
space of a quarter of an hour. The same author proposed 
also a mixture of 100 gm. of flowers of sulphur, 200 gm. of un- 
slaked lime and one liter of water, to be rubbed into the affected 
skin with a sponge. Lesbre bathes the diseased animal in liver 
‘of sulphur solution, then washes it several times a day with 
lukewarm cresol emulsion, finally dressing the diseased places 
with the following ointment: 20 gm. of naphthol, 0.25 gm. of 
corrosive sublimate and 100 gm. of lanoline. 

Even in the pustulous form the corrosive sublimate baths 
proposed by Trevisan have occasionally been effective. The 
dog is washed repeatedly and thoroughly with soap and water 
to which soda has been added, then he is bathed ina 1% solution 
of corrosive sublimate, at a temperature of 37 degrees C., for 
8 or 10 minutes and rubbed with a brush, leaving the head free 
from the bathing fluid. In severe cases the bath is repeated 
daily, in others at intervals of several days. The treatment 
causes emaciation, which is the more marked the shorter the 
intervals between baths, but otherwise there are no bad con- 
sequences if the animals are prevented from licking off the cor- 
rosive sublimate solution, by means of a muzzle. Hven when the 
cure is apparently complete, the treatment is to be continued for 
several weeks, in order to prevent relapse. Moussu found 
Tessier’s mange bath (see page 1032) effective in cases of 
acariasis which were not very extensive; the animals are rubbed 
for 2 or 3 minutes with brushes while in the bath and kept from 
licking their bodies; cure resulted after a month. 

Cadéae paints the previously scarified skin with tincture of 
iodin, but Hébrant & Antoine are satisfied with vigorous appli- 
cations of this remedy. 

Dupas treats acariasis with 96% alcohol in a similar way as 
Schindelka with carbon bisulphide. On the contrary Altmann 
often saw definite cure result from repeated applications of 
petroleum (in extensive disease only half the body may be 
treated at one time). Nicolas treats the affected animals with 
injections of a 2 to 214% carbolic acid solution into the depths 
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of the skin (not under the skin), both in the region of the affec- 
tion and also in the neighborhood; the good effect of this treat- 
ment in local acariasis was noted several times by the authors. 

In a severe case of pustulous acariasis Uebele observed sur- 
prisingly good results after the administration of ozone which 
was directed on the affected places from an ozone apparatus 
through a thin rubber tube, continuing the applications for 10 
to 15 minutes daily; the animal manifested great pain. 

Caustics have also been employed. Vogel recommends 
liquor potassii caustici, and recently Jakob has seen good re- 
sults from it. It is applied in the form of a 1% to 2.5% solu- 
tion with a cork on the end of which a cloth is fastened, saturated 
with the solution. After 4 to 7 applications a severe weeping 
dermatitis appears which is treated by spongings with lukewarm 
1 to 2% solutions of liquor cresolis saponatus followed by a 
dusting powder; the crusts which form are softened with salve 
and removed with the aid-of spirits of soap or with a mixture 
composed of equal parts of aleohol and green soap; periodical 
applications are made of liquid paraffin or vaselin (Jakob). 
Riither recommends an ointment containing hypochlorous acid 
in combination with an ethereal oil. If signs of irritation appear 
on the skin, this is to be treated with a fat that is not rancid, 
before the ointment is applied. 

Roth recommends aperative treatment in cases of cireum- 
scribed disease, which consists in cutting the epidermal layer 
horizontally with a sharp knife until drops of blood appear, the 
animal being narcotized; the places are then disinfected, and 
powdered with xeroform; a bandage is applied and renewed 
after two days; healing occurs after 5 to 6 days. Eber has also 
seen favorable results from this procedure. Raitsits employs 
with good results the actual cautery, burning the skin super- 
ficially with a red hot thermocautery. After singeing the hairs 
on the affected spots and around them, the thermocautery is 
drawn rapidly over the places 2 to 3 times with gentle pressure; 
the exuding serous fluid forms a brownish glistening crust which 
must be protected against forcible removal by a protective 
bandage. Deeper burning may cause permanent loss of hair. 
If the eruption is extensive, the thermocautery is applied once 
a week each time on a different place and its action is sup- 
ported by baths of corrosive sublimate. 

In septicemic symptoms Uebele saw surprising results from 
collargol clysters (0.5:50 parts of lukewarm physiological salt 
solution). In one case Mettam was successful with staphylo- 
coccus vaccine which had been prepared from an agar culture 
of Staphylococcus pyogenes albus diluted with physiological 
salt solution and heated for one hour to 56° C. He had ad- 
ministered one subcutaneous injection. 

In all cases the treatment is to be continued long enough 
until no fresh nodules or pustules arise and the skin regains its 
healthy appearance. During the whole duration of the treat- 
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ment the animal must be nourished intensively, the stable must 
be kept clean, and care must be taken that the treated parts of 
the body are not licked. The affected animals must be sepa- 
rated from the healthy ones, and after their recovery kept under 
observation for a month; on the appearance of suspicious signs 
immediate treatment must be undertaken. Acariasis of the 
other animal species may be treated in the manner recom- 
mended for sarcoptic scab. Schenzle was successful in a horse 
affected with general squamous acariasis with caraway oil solu- 
tion (according to Gmeiner) while in Walther’s cases a pro- 
tracted treatment with a mixture of tar, glycerine and alcohol 
was necessary. 


Considering the all too frequent failure of the treatment, Frohner and Schin- 
delka consider that acariasis of the dog should be included in those diseases which 
are under legal supervision. 


Literature. Altmann, B. t. W., 1907, 41.—Brandl & Gmeiner, W. f. Tk., 
1900, 37.—Biigge, B. t. W., 1900, 522.—Cadéac, J. vét., 1906, 80.—Csokor, O. V., 
1879, LI, 132.—Dupas, Bull., 1906, 457.—Fettick, Z. f. Tm., 1901, V, 291—Galtier, 
Rev. gén., 1907, IX, 22.—Gmeiner, Z. f..Tm., 1909, XIII (complete Lit.).—Grimm, 
S. B., 1884, 103.—Guinard, J. vét., 1890, 586.—Horneck, B. t. W., 1901, 60.—Legrain 
& Régulato, Arch. de Parasitologie, 1903, VII, 3.—Mégnin, Les parasites et les 
maladies parasitaires, 1880.—Nicolas, J. vét., 1907, 538.—Ohl, B. t. W., 1892, 602 
(Lit.).— Pfeiffer, B. t. W., 1903, 155.—Prietsch, S. B., 1885, 89; 1903, 81; 1908, 
77.—Rieck, ibid., 1900, 53.—Ronai, Vagohidi Szemle, 1905, 8—Roth, B. t. W., 1899, 
38.—Schenzle, ibid., 1909, 791.—Walther, ibid., 1908, 691.—Almond, Vet. Journ., 
1909, 74.—Biermann, Z. f. Vk., 1911, 196.—Bidault, Bull., 1912, 423—Jakob, M. 
t. W., 1913, 21.—Mettam, Vet. Journ., 1910, 33.—Miessner, Mitt. d. Kaiser Wilh.- 
Inst. Bromberg, 1912, 147>(hit.).—Miller, Weitere 31 geheilte Fille von Akarusraude 
beim Hunde, Diss. Giessen, 1910.—Probst, M. t. W., 1911, 681.—Rissling, B. t. W., 
1910, 650.—Riither, B. t. W., 1911. 44,—Trevisan, T. Z., 1910, 329.—Wasselow, Zur 
Akarusraiude d. Rindes u. d. Hirsches, Diss. Giessen, 1910.—Wettengel, O. M. f. Tk., 
- 1909, 348. 


23. Other Mites in the Domestic Animals. 
(a) Ticks. Ixodidae. 


The ticks are comparatively large bloodsucking mites of 
the order Acarina and the class of Arachnoidea. When fasting 
their body is flat, but after having sucked themselves full they 
are spherical and the females become several times their for- 
mer size. In the male the chitinous skin forms a firm dorsal 
shield almost over the entire back, in the female only on the 
anterior part of the back. The mouth organs have the form of 
a proboscis and consist of double chelicerae which can be pro- 
truded and are supplied with toothed hooks pointing both for- 
ward and backward, also of the single hypostoma which is 
grooved and supplied with teeth pointing backward, finally of 
mandibular feelers which are segmented in 3 to 4 portions 
(maxillary palpae). The four pairs of legs have five segments 
each and are placed on the inferior surface of the forepart of 
the body, terminating in two strong hooks and, partially, in 
suction disks (pulvillum). Behind the fourth pair of legs the 
tracheal trunks open, with stigmas. 

In the Ixodinae the proboscis is placed at the anterior end 
of the body, there is a dorsal shield, the mandibular feelers are 
slightly flattened and the legs are supplied with pulvilla. . 
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1. Ixodes. Of importance is the Ixodes ricinus (I. reduvius, dog tick) ; 
the male is brown, 1.2 to 2.5 mm. long, the female yellowish, 4 mm. long, but when 
it has sucked itself full, its length is up to 12 mm., its color lead-gray (Fig. 194). 
The adult parasite attacks sheep, cattle, goats, dogs, less often horses and man, 
during May to October; the larva and nymph have a preference for smaller mam- 
malia and birds. It is distributed in Europe and in other countries. In Europe it 
transmits piroplasmosis of cattle and dogs. Ioxdes hexagonus is similar to the pre- 
ceding tick, but has short terminal extremities which are supplied with long claws. 
It transmits piroplasmosis of cattle and dogs in France. 

2. Rhipicephalus. Rhipicephalus sanguineus. 
(Chestnut brown, parasitic for dogs, cattle, sheep, 
horses, dromedaries; transmits piroplasmosis of 
dogs). Rh. bursa (attacks various domestic ani- 
mals and occurs particularly in southern Europe. 
It transmits the piroplasmosis of sheep). Rh. 
Evertsi (red tick; frequent in East Africa; trans- 
mits the East African fever and piroplasmosis of 
horses). Rh. simus (dotted black tick; frequent 
in Africa on cattle, buffaloes, horses and dogs; 
transmits the East African fever). Rh. appen- 
diculatus (similar to Rh. bursa; frequent in West 
Africa on ruminants; transmits African fever). 
Rh. capensis (parasitic for various mammalia, 
especially cattle; transmits African fever). Rh. 
nitens (in South Africa, transmits African fever). 

Boophilus. (Vol. I.) The most im- 
. portant representatives of this genus are: Boophi- 
lus annulatus and its varieties, e. g., B. annulatus 
var. argentinus, caudatus, calcaratus, microplus s. Fig. 194. Ixodes ricinus; ab- 
australis (occurs in various countries on mam- dominal view; gorged. 
malia; transmits Texas fever in America and Magnif. 5. 
Australia); B. decoloratus (in Central and South 
Africa parasitic for most domestic mammalia), 
the larve and nymphe frequently invade the external auditory meatus; it trans- 
mits tick fever in South Africa, and tropical piroplasmosis. 

4, Margaropus. Differs from the preceding genus by pearl-shaped articular 
swellings which are different on the last pair of legs. Margaropus Lounsburyi, para- 
sitie for horses and cattle. Margaropus [| Boophilus] annulatus transmits Texas fever. 

5. Hyalomma. Hyalomma aegyptium, especially in Egypt and North Africa, 
but also in Southern Europe, Asia, South America; parasitic for various domestic 
animals. H. syriacum, attacks cattle and dromedaries. 

6. Dermacentor. (Vol. I.) Dermacentor reticulatus, occurs in France and in 
other countries of Europe and Asia; it is parasitic for all domestic mammalia; 
transmits, in France, piroplasmosis of dogs. D. electus; D. variegatus and D. nitens 
(in North America). 

7. Rhipicentor. Of importance is Rh. bicornis, parasitic for horses and goats. 

8. Amblyomma. A. hebraeum (multicolored tick; in Africa parasitic for 
mammalia and birds); A. cayennense and A. americanum (in North America on 
domestic mammalia); A. splendidum and A. variegatum (in Africa); A, maculatum 
(in South America); A. triguttatum (in Australia). 

9. Haemophysalis. H. Leachi (dog tick, especially in Africa, also in Asia 
and Australia); attacks carnivora. It transmits, in South Africa and Italy, piroplas- 
mosis of dogs; H. punctata (occurs everywhere, also in Europe; attacks mammalia 
and birds; transmits piroplasmosis of cattle); H. concinna (in Europe and North 
America); H. flava (in Asia). 


Evolution of the Ixodinae. Copulation takes place on the host 
animal, after which the female falls off and deposits in the grass 
2,000 to 4,000 ovoid eggs, 0.46-0.65 mm. long, which are discharged in 
one lump or in relays. After 3 to 6 weeks the yellowish, six-legged 
larvee leave the eggs and change after 3 to 6 days, by moulting their 
skins, into eight-legged nymphe; in 3 to 6 days more these pass through 
a further moulting and become mature. The evolution may take place 
on the same host animal, or in some species of ticks the nymphe, in 
some even the larve fall off. Accordingly the ticks may require only 
one host animal for their evolution, or two and even three may be 
necessary. 
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Pathological Importance of the Ixodinae. The young and 
mature ticks cling with their hind legs to grass blades or to 
branches on the underbrush and move the anterior legs until 
they touch a passing animal, on the skin of which they fasten 
immediately. Then they migrate to the thin parts of the skin, 
force their chelicerae obliquely into the skin and insert the 
hypostoma. An acrid saliva fluid enters the skin through the 
proboscis. Before falling off the opening is widened by ex- 
pansion of the chelicerae, then the hypostoma is withdrawn and 
finally the chelicerae are removed. Before falling off spon- 
taneously, the ticks are inserted so firmly by means of the 
proboscis, that this tears off if the attempt is made to remove 
them forcibly. After being torn off, and otherwise also, ticks 
often cause pustules, ulcers and even extensive dermatitis; afte: 
massive invasion they produce debility which may be more or 
less severe and was observed in dogs by May; in sheep they 
may be responsible for hydremiec cachexia on account of blood 
sucking. Usually no harmful consequences are observed. The 
practical importance of ticks lies principally in the fact that 
they transmit piroplasmosis (Vol. I). 


Eradication of Ticks. It is rarely possible to remove the 
ticks from the bodies of animals without tearing off the pro- 
boscis, by careful and even pulling; it succeeds by moistening 
the ticks with oils, kerosene or other mineral oils which ob- 
struct their stigmas after which they fall off of themselves. 
The ticks may be made to fall off rapidly by oil of turpentine, 
benzine, chloral hydrate and ethereal oils. Paechtner succeeded 
in relieving sheep of ticks rapidly by means of a 10% alcoholic 
solution of oleum carvi which was sprayed upon the skin after 
shearing by means of a plant spray. In America arsenical dips 
are employed with most excellent results; special prophylactic 
va. have also been worked out (see Piroplasmosis, 
Vole): 

In the sub-family of Argasinae the proboscis of the adult 
animals lies on the ventral surface of the body, dorsal shield 
and pulvilla are absent; the skin is less pliable than in the 
Ixodinae, but shows various designs. This family includes two 
genera: 


1. Argas. The body is flat; the dorsal and ventral portions are united by a 
suture. The skin is corrugated. 

Argas reflexus (Shell-like tick). The female is 6 to 8 mm., rarely as long 
as 11 mm.; the male is about 4 mm. long. When sucked full, the middle of the 
body is blackish, otherwise yellowish; the edges of the body are turned upward; 
the shape is ovoid; a white spot is seen on the ventral surface behind the proboscis; 
the corrugated skin shows shallow fields (Fig. 195). This tick is prevalent every- 
where in Europe and is known in the other parts of the globe. It may transmit 
the infection of spirochaeta gallinarum. 

Argas persicus. The size of the body is similar to that of A. reflexus; the 
edges are more rounded and show rectangular fields; small, shallow round depres 
sions are seen on the body (Vol. 1). This parasite occurs in Persia, also in other 
Asiatic countries, in Europe, Africa and Australia. It may transmit the infection 
of spirochaeta gallinarum. 
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Argas miniatus. Similar to the preceding tick, and is often considered as a 
variety. Occurs in America and is believed to transmit the infecton of spirocheta 
gallinarum. 

2. Ornithodoros. The edges of the body are rounded, without suture; the 
skin is covered with warts; a transverse groove is on the ventral surface (Vol. I). 
O. Moubata (in Africa; transmits spirocheta gallinarum); O. Megnini (in North 
America). 


The evolution and life cycle of the Argasinae differ from that of 
the Ixodine in so far as copulation does not take place on the host 
animal; the eggs are deposited in relays and their laying is interrupted 
by repeated migrations to the 
skin of host animals. The Ar- 
gasine are active nights, living 
in daytime in cracks of dove- 
eotes, chicken houses, etc., the 
ornithodore also live on 
bushes, at the edge of woods, 
ete.; they attack fowls, less 
often mammalia during the 
night and do not seem to be 
very particular in the selection 
of their hosts. They possess a 
considerable tenacity, being 
able to live without animal 
food for 14 to 24 months, and 
even to multiply. Metz found 
Argas refiexus viable after six 
years. They are also very re- 
sistant to antiparasitic reme- 
dies, as has been shown experi- 
mentally by Metz. Ethereal oils 
are almost inactive on them, as are also chloroform, ether, benzine, and 
formalin in the form of vapor; oil of chloroform kills them after 1 to 2 
minutes, ether after 4 minutes, benzine after 6 minutes, oil of turpen- 
tine after 32 minutes and oleum carvi alter 41 minutes. 


Fig. 195. Argas reflecus; female; abdomen. 
Magnif. 5, 


Pathological Importance of the Argasinae. The argasinae, 
and particularly the larvae, prefer to attack young animals; 
Argas reflexus infests young pigeons, 4 to 8 days old; after 
fasting for some time, occasionally for 2 to 3 and more years, 
they attack other fowls, especially chickens, ducks, geese, and 
even man. Argas persicus attacks chickens by preference, but 
also turkeys, ducks and geese, ostriches; Argas miniatus in- 
fests all fowls. The ticks fasten first of all on the bald spots 
on neck, throat, on the inner surfaces of the thighs and beneath 
the joints, after a massive invasion they occupy the whole body 
except the region of the eyes. In day-time the adult parasites 
leave their: victims after having caused bites like flea-bites; the 
larvae remain for some time on the bodies of their hosts and 
may be found dispersed over the body as dark gray granules, 
or crowded in groups of mulberry shape. They distress the 
animals, and suck their blood, leading to debility sometimes as 
quickly as after 8 to 15 days, in exceptional cases even after 


1 to 2 days, and may even cause death. 
Vol. 2—67 
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The Argasinae are also of importance as carriers of 
spirochaetosis. 


Eradication of the Argasinae. The larvae may be removed 
by careful pulling out, by application of flowers of sulphur or 
of flores pyrethri, by spraying with oil of fennel, anise or 
rosemary (diluted with 20 to 50 parts of water or fatty oils), 
with balsam of Peru or with styrax (in 20 to 30 parts of 
alcohol). Of service are sand-baths consisting of a mixture of 
sand and ashes with 2 to 5% of flowers of sulphur, finely pow- 
dered seed of anise or parsley. According to Carré the larvae 
of Argas persicus are readily removed by painting with oil of 
turpentine or kerosene. The animals should be examined 
periodically for ticks. To protect them against the parasites, 
it has been recommended to dust the ‘body with Persian insect 
powder or to paint the legs and chest with balsam of Peru 
well diluted with alcohol. 

For the important eradication of the Argasinae, heat is 
of exclusive importance, according to Metz, because the other 
methods with disinfectants are either ineffective or difficult and 
injurious. Heat of 50 to 55° C for a period of at least 4 hours 
is required to kill the ticks, and can be applied without great 
difficulty especially in summer. In the contrary case it is neces- 
sary to make careful examinations and to demolish the pigeon 
cotes and chicken house. The parasites are not removed per- 
manently by whitewashing the coops with caustic lime or chloride 
of lime, by scalding the cracks in the woodwork of floors and 
partitions, or by applying kerosene to them. 


. Literature. Carré, Bull., 1909, 172.—Fiebiger, Die tier. Parasiten, Wien, 
1912.—Galli-Valerio, Chl. f. Bakt., 1909, L. (Orig.) 189.—Hobday, Vet. Journ., 1909, 
355.—Kuuth, B. t. W., 1911, 865.—Metz, Monh., 1911, XXII, 481 (monograph on 
Argas reflexus, with lit.)—Neveu-Lemaire, Parasitologie des anim. dom., Paris, 
1912.—Nutall, Warburton, Cooper & Robinson, Ticks (monograph on [Iodides), 
Cambridge, 1908-1911.—Paechtner, B. t. W., 1912, 719.—Theiler, Schw. A., 1911, 
LII, 1—Yakimow & Kohl-Yakimow, Arch. de Parasitol., 1911, XIV, 416. 


(b) Beetle Mites. Gamasidae. 


The Gamasidae belong to the order of Acarina of the Class 
of Arachnoideae. The skin is leathery, hard and bears chiti- 
nous plates on the ventral surface; the mouth-parts consist of 
palpae with five parts and of scissor-shaped or pricking man- 
dibles. The four pairs of legs are attached to the anterior 
part of the body and terminate each in a suction lobule and two 
anchor-shaped hooks. The six-legged larvae are similar to the 
mature parasite In appearance. 


1. Dermanyssus. The skin is comparatively soft; the chelicere of the male 
have two segments, in the female they are filiform. Parasitic temporarily for birds. 
Dermanyssus avium (D. galline, fowl mite) is yellowish, when sucked full, blood 
red; 0.6 to 0.7 mm. long, pear-shaped, the skin finely striated, few hairs on the 
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abdomen (Figs. 196, 197). D. hirundinis is larger, brown-violet; it attacks swal- 
lows, also occasionally cattle and other domestic animals. 

2. Leiognathus. Includes L. suffuscus (on rabbits) and L. bursa (on 
chickens). 

3. Lophoptes with the species L. patavinus (in the tuft of chickens). 

4. Raillietia. R. auris (Gamasus auris) is 1.1 to 1.18 mm. long and occurs 
in the external auditory meatus of cattle; it is often confounded with Dermanyssus 
avium. 

5. Sternostomum. St. rhinolethrum not infrequently lives in the nasal cavity 
of geese. The mites which are found in the nasal cavities of other young fowls 
(chicks, pigeons) appear to belong to the sub-family of Rhinonyssine, according 
to Neveu-Lemaire. 


_ Pathological Importance of the Gamasidae. The beetle 
mite lodges by day in the crevices of fowl houses or stables, in 
cages and the nests of the hens, or other birds, while at night 


Figs. 196 and 197. Dermanyssus avium. Female, on the left from the back, on the 
right from the abdominal side; in the middle an egg. Magnif. 75. 
(After Mégnin.) 


it wanders onto the body of the bird (fowls, turkeys, pigeons, 
geese, cage birds, pheasants) where it sucks the blood, and dis- 
turbs the peace of the animals. Sometimes, however, the mites 
also gain access to the bodies of the birds in daytime, especially 
into the ear passage, and exceptionally one finds them in great 
number all over the body. They are very tenacious of life and 
may remain alive for several months without nourishment ; ac- 
cording to Mégnin, their eggs will resist a temperature of 120° C, 

Fowl mites cause anemia, cachexia, loss of feathers by the 
unrest and abstraction of blood which they produce, and pre- 
judice the production of eggs in the hens. Not infrequently 
birds die completely exhausted. Now and then the mites settle 
also in the nostrils and in the external ear passages, when the 
birds run about as if wild and swing their heads about (Klee). 
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In such cases the animals die after a short illness. Otto saw 
mites occur In immense numbers in young hens where not only 
the whole body but also the larynx and trachea were affected. 

From fowls they may also pass to mammalia (cattle, horses, 
dogs, cats) especially in stables where chickens are kept. They 
cause very severe itching as well as skin rashes. Even 
man may now and then be attacked by the mites. They may 
also penetrate the external ear passage of cattle, and if they 
are there in great number they cause restlessness and attacks 
of dizziness, but in the cases that have been reported, it is prob- 
able that Raillietia auris was concerned. 


Dermanyssus hirundinis causes loss of hair in cattle, limited to round spots. 
The other Gamaside also suck blood from the skin or nasal mucous membrane and 
produce similar disturbances like the fowl mite. 


Tig. 198. Leptus autumnalis. On the left, from the abdominal side; on the .right, 
(gorged) from the back. (After Mégnin.) 


Eradication of the Gamasidae.- The parasites are removed 
from the bodies of fowls by methods similar to those employed 
for the Argasinae (see page 1066). For keeping the Gamasidae 
away from the animals, it has been recommended to wrap the 
ends of the perches with tarred tow; to paint hollow perches 
with antiparasitic liquids; to replace the perches in cages by 
reeds in which the mites hide in daytime, and may therefore be 
destroyed; to dust the body with insect powder; to paint legs 
and chest with diluted balsam of Peru. 

The eradication of the Gamasidae requires thorough cleans- 
ing and disinfection, the removal of chicken coops and birds nests 
from cattle barns and horse stables. The walls are to be scraped, 
the wooden parts planed and washed with hot water, hot soda 
solution, or they are burned. When all cracks in the walls have 
‘been closed, the walls are whitewashed with a mixture of lime 
and creolin, and lime is thrown on the floor of the coop. Vapors 
of chlorine or formol may also be employed. Bird cages are best 
scalded or burned. 


Trombididae. 1069 


Literature. Freund, Zool. Jahrb., 1910, XXIX, 313 (Lit.).—Goodall, Vet. 
Ree., 1906, 251.—Klee, D. t. W., 1901, 3—Mobius, 8. B., 1880, 78.—Otto, S. B., 
1908, 45.—Trouessart, C. R., 1902, 806.—Neveu-Lemaire, Parasitol., Paris, 1912. 


(c) Trombididae. 


The Trombididae are soft-skinned, hairy mites of bright 
coloration, supplied with suction-proboscis and with a strong 
claw at the last but one segment of the palpae; a double claw 
and a small lobule is found at the end of the extremities. The 
larvae differ greatly from the mature animals and it is only the 
former which are parasitic, the latter living free. 

1. Leptus autumnalis. (Autumn grass mite.) It is the 
larva of Trombidium holosericeum (Fig. 198) and lives free in 
the fields and shrubs; its oval mite-like body is furnished with 
three pairs of legs. It occurs in fowls in the summer and 
autumn, in the region of the roots of the feathers. Although 
the parasite remains on the body of the animal only for a few 
days, it causes the formation of little red pustules, and also 
itching, which is so intense that fowls, especially young birds, 
may have epileptiform spasms and die in a few days. More 
rarely the parasites cause little red nodules and pustules upon 
which reddish colored mites are found; the eruption may occur 
especially on the head, the inner surfaces of the thighs, the 
lower chest and abdomen, also in the region of the genital organs, 
and at times over the whole body (Roth, Liebert) ; later on bald 
spots develop, accompanied usually by moderate itching. (The 
assertion of Roth that dogs are frequently infested with Leptus 
autumnalis, is only true of certain localities.) 

In horses the parasite at times causes an inflammatory 
eczematous condition. 

The mites are removed by dips and washing with remedies 
which kill mites, or with antiparasitic remedies (see pages 1045 
and 1064). 


Other Trombidide which, in their larval forms, live on various domestic mam- 
malia and on fowls, are Tr. poriceps, Tr. striaticeps, Tr. Wichmanni, Tr. akamushi, 
Tr. americanum, Tr. irritans. 


Literature. Liebert, D. t. W., 1909, 501.—Roth, W. f. Tk., 1906, 341 (Lit.). 


2. Cheyletiella. This genus of the sub-family Cheyletine is represented by 
Cheyletiella parasitivorax (is said to feed on the pelt-parasite of rabbits, Listrop- 
gorus) and by the Ch. heteropalpa (weaves small white nets on the skin of pigeons, 
for the reception of the eggs). 

3. Sarcopterinus. Sarcopterinus (Harpirhynchus) nidulans lives in groups 
in the feather follicles of pigeons, which are dilated to nodules of pea- or bean-size: 
nutritive disturbances are noted only after severe invasion, occasionally death fol- 
lows. Klee recommends to incise the nodules and then to apply diluted balsam of 
Peru. 

4, Syringophilus. This genus includes S. bipectinatus (in chickens, turkeys, 
guinea-hens, pigeons, ducks); S. (Cheyletoides) uncinatus (in peacocks). Both 
live within the feather quills; the feathers loose their luster, become bent,, the 
quills are less transparent and contain a yellow-gray dust-like mass in which many 
mites may be seen under the microscope; the feathers fall out in course of time. 
The health of the animals does not seem to be interfered with, only the process cf 
moulting is disturbed. 
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24. Insects Parasitic on the Domestic Animals. 


Of the class of insects belonging to the Hexapoda, several 
species of the orders of Rhynchota, Hemiptera, Diptera, and 
Aphaniptera as well as Hymenoptera are known to cause 
more or less severe disease. Their injurious influence is exerted 
in various ways. By creeping around on the surface of the skin 
they irritate and hinder the animals from eating, especially on 
pasture, and in weakly individuals this may now and then have 
serious consequences. Some insects nourish themselves on the 
sweat or blood of their hosts, others inoculate acrid substances 
into the skin or into the mucous membranes of the natural open- 


Fig. 199. Hematopinus suis. Male. Back. Fig. 200. Eggs of Haematopinus suis. 
Magnif. 20. On the left, magnif. 75; on the right, 
natural size (attached to hairs). 


ings of the body, causing acute edematous swellings, which 
sometimes materially interfere with eating and breathing, but 
at times produce severe general symptoms of poisoning. At the 
bitten or stung spot deep seated changes may occur in the skin 
or subcutaneous connective tissue, such as pustules, hemor- 
rhages, abscesses, etc., which, on account of the itching usually 
present, lead to traumatic artificial eezemas with the well known 
results. The larve of some varieties establish themselves on 
raw surfaces, in the skin, and in the subcutaneous connective 
tissue, or in the body cavities, occasion persistent and even se- 
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vere tissue changes, and in this way may cause the death of the 
animals. Finally, certain varieties may bring about the spread | 
of infectious diseases by inoculating bacteria or protozoa adher- 
ing to their bodies into the skin wounds. 

In the following pages these parasites will be discussed 
pay, while detailed descriptions will be left to zoological 
works. 


A. Hemiptera s. Rhynchota. 


(a) Lice. (Pediculida.) Parasites generally occurring in 
badly nourished or cachectic animals, the females of which glue 
their pear-shaped eggs (nits) to the hairs. They suck blood, 
cause itching and, when present in great number, lead to a 
further decline in condition. They may multiply immensely, 
especially in young cattle during the long stabling in winter, 
from neglect of skin hygiene, and now and then cause extensive 
eczema. The bodies of hogs are not infrequently covered with 
lice all over; their pricks cause numerous red spots, some of 
them quadrangular, which show central depressions; they be- 
come visible when the slaughtered carcasses are scalded and are 
quite similar to urticaria (Lauff) ; very young pigs are said to 
succumb occasionally (Sequens). In Germany lice occur more 
frequently in military horses, especially in the eastern provinces 
where much opportunity for contagion from civilian horses is 
present (Wohler). 


In the domestic animals several varieties of blood sucking lice (Hematopinus) 
occur; thus in the horse Hematophinus s. Pediculus equi s. macrocephalus (Fig. 
199), in cattle the H. eurysternus and the H. tenuirostris, in calves the H. vituli, 
in goats the H. stenopsis, in dogs the H. piliferus, in pigs the H. suis s. urius, in 
buffaloes H. tuberculatus, in sheep H. pedalis s. ovillus, in camels H. camelis and H. 
tuberculatus. Hematopinus suis is the largest existing louse, its length reaching 
4.5 mm. 


(b) Hair Insects and Feather Insects (Mallophaga). These 
are parasites similar to the preceding ones; they do not suck 
blood, but eat epidermal scales with their pincer-shaped jaws and 
gnaw through the fine hair. The females also glue their eges to: 
the hairs. They are mostly parasites on the head, neck and legs 
of animals, and cause itching and perhaps also eczematous in- 
flammation of the skin. 


The varieties occurring in the domestic animals are: Trichodectes pilosus in 
horses, Tr. scalaris in cattle (Fig. 201), Tr. climax in goats, Tr. sphaerocephalus in 
sheep (sometimes when present in great numbers they produce itching, causing the 
animals to rub their bodies vigorously and gnaw them; the wool falls out and the 
affection may then be taken for scab); Tr. latus in dogs, lastly Tr. subrostratus 
in cats. 


The number of feather insects occurring in domestic birds is very 
large. They disturb the rest of the animal and cause loss of condition 
when present in large numbers. They comprise (according to Ziirn) : 


In chickens: Goniocotes hologaster, G. dissimilis, Lipeurus variabilis, L. 
heterographus, Menopon pallidum. 
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In ducks: Docophorus icterodes. 

In geese: Docophorus adustus, Lipeurus jejunus, Trinotus conspureatum, Tr. 
squalidum. 

In pigeons: Goniocotes compar, Lipeurus bacillus, Colpocephalum turbinatum. 

In turkeys: Goniodes stylifer, Lipeurus polytrapezius, Menopon stramineum. 

In peacocks: Goniocotes rectangulatus, Goniodes falciformus, Menopon 
phaenostomum. 


(c) Bedbug. (Acantha lectularia.) These pass at times 
on to birds, fowls and pigeons which are kept in rooms or near 
to dwelling houses (Lucet). Acanthia columbaria lives in dove- 
cotes and chicken-coops. Both suck blood. 


Treatment. Lice and hair parasites are killed by various 
anti-parasitic remedies and removed from the body of the ani- 
mal. According to the experimental investigations of Biihler 
ereolin liniment (creolin and soft soap, of each 1 part, alcohol 
7 parts) ranks first of all on account of its astounding effect as 
well as its cheapness and slight toxicity; the liniment is rubbed 
into one-third of the body at a time, and after the third day a 
bath in 14 to 1% liver of sulphur solution is given. In severe 
invasion the process must be repeated 2 or 3 times. Cresol or 
tar liniment is also very effective, but less innocuous, as is also 
earbolic acid solution (5%); the somewhat more effective Peru- 
vian balsam is comparatively expensive. Washing with 2 to 
3% creolin, lysol, cresol or bacillol solutions has a good effect 
in every variety of animal but must be repeated several times. 
Gross recommends for horses a 6%, others a:-10 to 15% creolin 
emulsion, while Schindelka always had good results with a 0.2% 
creolin solution, which made the employment of other measures 
superfluous. Two per cent solutions probably answer best, but 
must be employed repeatedly. Gray mercury ointment, which 
is not particularly reliable, may also be employed in mild cases; 
a piece about the size of a hazelnut may, in the case of horses, 
be placed on the inner surface of the harness, in cattle between 
the horns, in dogs half the quantity on the inner surface of the 
collar, but in all animals it is most properly rubbed on the dis- 
eased parts of the skin. On account of the danger of mereury 
poisoning the employment of mercurial ointment must be 
avoided if several animals in a stable, particularly young ones, 
must be treated. Widespread louse infection is not removed by 
partial applications of mercury ointment. Frodhner obtained 
very rapid results by cautious washing with a 1% corrosive 
sublimate solution. With tobacco decoction (1:20-25) which 
is also effective, the body should be washed only in sections 
where there is general disease in horses and cattle, in order 
not to run any danger from nicotine poisoning. In dairy 
barns where preparations containing tar or cresol cannot be 
used, because their smell is taken up by the milk, Schindelka rec- 
ommends washing with decoction of wormwood or of chrysan- 
themum inodorum; decoction of stavesacre (sem. staphisagrie 
5:100) may also be employed, but according to Biihler the effect 
of this drug is not very reliable. The same is true for the Per- _ 
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Fig. 201. Trichodec- Fig. 202. Menopon biseri- Fg. 203. Goniodes styli- 


tes scalaris. Female, atum from a hen. Male, fer. Male, dorsal surface. 
dorsal surface. dorsal surface. Magnif. 20. Magnif. 20. 
Magnif. 20. ; 


Fig. 204. Liperus columbe. Male, Fig. 205. Goniocotes gigas. Male, dor- 
dorsal surface. Magnif. 20. sal surface. Magnif. 20. 


sian insect powder (flores pyrethri) and other insect powders 
which exert a parasiticidal effect only after previous moisten- 
ing of the animals or if applied in form of a paste; they are 
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applicable chiefly in small sucking animals and birds. Petro- 
leum with linseed or rape oil also kills the parasites, but in fine- 
skinned animals it sometimes causes dermatitis. Good effects 
are also produced by ethereal oils (1:10 alcohol or water), 
and by benzene water. Fatty oils or fats have been used suc- 
cessfully. 


The socalled vinegar of arsenic (arsenic and potash of each 15 parts, vinegar 
and water of each 1500 parts) suggested by Viborg and Schleg exerts a prompt 
effect but is dangerous, especially in extensive disease, and therefore is to be 
avoided. J 

Against lice in horses, Videlier recommends the following mixture:  Puly. 
florum pyrethri 5.0; Spir. denaturatus 60.0; Sod. bicarb. erystall. 20.0; Aqua 200.0. 
The powder is macerated in alcohol for 4 to 5 days, and the macerate is mixed 
with the soda solution shortly before being used. 


Two or three repetitions of the treatment after 3 to 4 days 
appear to be indicated in order to destroy the parasites as they 
hatch from the eggs. By washing with vinegar the eggshells 
will be dissolved and the embryos killed. Clipping the hair ma- 
terially facilitates the destruction of the parasites; in horses, 
however, it should (according to Wohler) be undertaken only if 
numerous parasites are present, since the soaked hair prolongs 
the effect of the anti-parasitic remedy. In winter the treatment 
of a large herd of horses may have to be omitted, the measures 
being directed only to the prevention of a further spread of the 
parasites by treating and isolating the manifestly affected 
horses. 

Against feather mites the parasiticides may be employed, 
which have previously been recommended as suitable for birds 
(see page 1066). Careful cleanliness and skin hygiene afford the 
most effective protectives against lice and similar parasites in 
general, and play an important part in the treatment. If the 
affection obtains a considerable extension, disinfection of the 
barns and of any objects with which the affected animals come 
in contact is indicated. 


Literature. Buhler, Experm. und klin. Unters. ttber Wert und Wirkung d. 
Kreolinlinimentes, Diss. Giessen, 1909 (Lit.).—Wohler, Z. f. Vk., 1906, 219. 


B. Diptera. (Flies.) 


(a) Long antennaed (Nematocera). These are small in- 
sects whose larve develop in water, damp earth or shady places; 
in the mature condition they feed on plant juices, but the females 
of some varieties also attack domestic animals and suck blood. 

Of the gnats the following are noteworthy: 

The mosquito (Culex pipiens) prefers the skin of man, 
but now and then also stings animals and produces painful 
swellings on them, similarly to C. fatigans, C. penicillaris, C. 
malariae, all of which are said to transmit Filaria haematica in 
dogs. C. pipiens and fatigans, also Theobaldia nemorosa and 
Stegomyia calopus transmit the Plasmodium Danilewskyi in 
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pigeons. The carrier of malaria in man, the Anopheles, seems 
to transmit also Filariasis in dogs similarly to the Myzomyia. 
For eradicating mosquitoes in closed rooms, Giemsa recommends 
the following mixture: Tincture of pyrethrum 55.0; green soap 
18:0; glycerin 24.0; carbon-tetrachloride 3.0; water 2000.0. 

The sand flies (Simuliz) are much more important in this 
respect. The Simulia reptans and the Simulia cinerea cause 
inflammation on the thin hairless parts of the skin of the horse, 
for instance on the inner surface of the thigh, on the internal 
upper surface of the ear, which only heals gradually and with 
desquamation. The Simulia reptans appears at times in great 
swarms and causes fatal results. Thus in May of 1881, in 10 
townships of an Upper Hungarian county, 37 head of cattle and 
4 horses died as a result of their bites. In Sweden (Schonen 
province) gnats occur especially in hot summers and attack cat- 
tle, horses, and also sheep. The Simulia ornata may also occur 
in similar swarms (in one instance out of 170 cattle that were 
stung, 27 died), and, according to Dammann & Oppermann, may 
transmit the infection of hemorrhagic septicemia in deer and 
cattle. According to Wigand one observes severe circulatory 
disturbances and falling of temperature in animals poisoned by 
gnat stings; also edematous swellings always on the abdominal 
portions of the body where the skin shows round spots similar 
to flea stings. 

The treatment and prophylaxis are similar to those used 
against the Columbacs fly. 

Columbacs fly (Simulia maculata s. Columbacsensis), 3 to 
4 mm. long, posterior ash-gray, on the sides and underneath 
colored yellow, 3 black stripes on the back, with black spots on 
the abdomen. 


The female lays her eggs at the end of May and beginning of June in the 
wooded regions of the lower Danube in the water of the mountain brooks; they 
take the form of slimy masses, from which the larve are hatched in 2 to 3 weeks. 
With a clinging apparatus situated at the hind end of the body these adhere to 
stones and plants in the water, until after several moultings pupe emerge which 
remain torpid during the winter, but the following year, towards the end of the 
month of April they emerge as fully developed. gnats (Tomdosvary). 

The Columbacs fly owes its name to the fact that in certain years it increases 
enormously in the neighborhood of the Servian fortress of Columbae on the lower 
Danube, and from here spreads in great swarms, and for long distances. As a rule 
several swarms follow each other, the first about the middle of April, the second the 
beginning of May, the third about the middle of May; the last swarm which con- 
sists of the last hatching, occasions only little injury, They occur in great numbers 
mostly in the warm spring after a mild winter, while torrential rain, great droughts 
and severe spring frosts considerably interfere with their development. The swarms 
collect before sunrise and follow the direction of the wind, leaving the Danube pass 
above Bazias and are then driven by the wind in different directions -(Tomés- 
vary). They appear at times in immense numbers in southern Hungary, especially 
in the counties of Torontal, Temes and Krassé-Szorény, also Arad, Csanad and 
Hunyad; in Servia the swarms form dark clouds and may cause a very large num- 
ber of fatalities especially among cattle, but also among horses and other domestic 
animals. In such years the swarms sometimes go further north to Austria and 
Germany, but seldom cause death in these countries. 

In the County of Temes, 52 horses, 131 cattle, 316 sheep and about 100 swine 
died in the year 1783, while in the year 1830 several hundred horses and cattle 
perished. In the year 1813, 200 head of cattle in Arad, and in Versecz 500 head 
were killed by the gnats. In the year 1880, 400 pigs, 80 horses and 40 cattle died 
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in Kubin within 4 hours, and in the county of Hunyad about 100 cattle, 5 horses 
and 80 pigs. Great swarms were last noticed in the years 1888, 1889, 1895. In 
the year 1895 in the county of Hunyad alone from May 21 to May 31, 6 "horses, 274 
head of cattle, 53 sheep, 66 goats and 92 pigs died and the loss amongst wild stock 
was also considerable. In the southern parts of the county the gnats cause more 
or less considerable losses every year. 


On the approach of the swarms the animals become rest- 
less and seek refuge in the stables or in the water. The attack 
on animals that are kept in the open occurs by immense numbers 
of gnats, the females preferably injuring the regions of the 
mouth, nose, eyes, genital organs and rectum with unnumbered 
stings; through the natural openings they also penetrate into 
the interior of the body and attack especially the mucous mem- 
brane of the throat and larynx. At the seat of each sting a 
small painful swelling develops, from the coalescence of which 
extensive tumefaction occurs; those around the nasal openings 
and pharynx interfere with the breathing, and as a result death 
may occur in 5 to 24 hours. In the production of the fatal re- 
sult there is no doubt that the poison inoculated by the flies 
plays a part. In a few cases the swellings disappear after 2 to 
3 weeks; for some days the animals eat badly or not at all, and 
therefore they become weak and their temperature rises. | 
Kemeny noticed blindness and a bounding heart beat in 2 horses; 
the blindness persisted later on. (The gnats also attack the 
skin of man, especially that of women and children, and infants 
may die as a result of the stings.) 

The postmortem examination of dead animals shows an 
edematous infiltration of the subcutaneous or submucous con- 
nective tissue at the spots corresponding to the swellings, and 
the sting punctures on the skin or mucous membrane may be 
recognized as bright red points. Now and then one finds dead 
enats in nose, larynx and trachea. The autopsy findings indi- 
cate death by suffocation; the spleen is often acutely swollen. 

Apart from housing ‘the animals in dark places, the treat- 
ment consists in cold compresses or general spongings, also in 
rub-downs with ammonia, acetate of lead or alcohol; besides 
earbolized or salicylated oil (10%) or a mixture of lime water 
and oil may render good service. In case of heart weakness 
cardiac remedies may be used. Wigand administers 14 to 1% 
liters of brandy at one-dose, or 14 to 14 a liter at intervals of 
1 to 2 hours until improvement has occurred. 

Since a radical extermination of the gnats or even a limi- 
tation of their numbers appears impossible, the safest prophy- 
lactic measure consists in housing the animals in dark stables 
at the time of the appearance of the swarms (from April 20 to 
10-15 of June) and only letting them out to pasture at night. 
If it is necessary to give the animals their freedom during the 
day then it is advisable to produce thick clouds of smoke by 
burning manure or damp weeds, and thus to ward off the gnats 
from the herd (the production of smoke is also advisable in 
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front of the stable door). Besides, working animals may be 
smeared on the thin-skinned parts of the body, e. ¢., around the! 
natural openings, with any stinking mixture, such as inspissated 
tobacco decoction to which fat and petroleum may be added 
( SEE also with assafetida, tar, naphthalin or iodoform, 
ete. 

(b) Short Antennaed Flies (Brachycera). Mostly large 
insects, with three short antenne consisting of three joints. 
The following families are parasitic on the domestic animals 
and suck the blood: 


a. Gadflies (Tabanida); large flies living in woods and 
on pastures, which attack large animals on hot summer days, 
penetrate their skin, suck their blood and thus harass them; 
after they have left the animal a drop of blood oozes to the 
surface of the skin from the punctured spot. Some species 
transmit certain Trypanosomiases. 


Among the numerous varieties the cattle gadfly (Tabanus bovinus) a fly 27 
mm. Jong is most frequent, and principally annoys cattle; similar flies are the 
T. autumnalis, T. morio, T. tropicus, the T. lincola and others. 

Haematopotae; narrow, longish flies with white-dotted wings; their chief 
representative is the rain gadfly (Haematopota pluvialis) which harasses the animals 
on the approach of stormy weather. 

The blinding gadfly (Chrysops coecutiens) is a fly 9 mm. long with broad 
spreading wings and sharply defined abdomen; it flies especially about the head of 
the animals, and occasionally causes inflammation of the eyes and ears. 


b. Flies (Muscida) in the restricted sense. Most insects 
belonging to this class merely annoy the animals and hinder 
them from eating at pasture or they cause waste of food. Some 


of their representatives also cause considerable disturbance of 
health. 


In inhabited places the house fly (Musca domestica) is frequent everywhere; 
it occurs in large numbers in stables and in the brushwood about meadows; other 
flies are the M. corvina which sucks the sweat, the M. vomitoria (vomiting fly), 
the M. cadaverina which is parasitic on dead animal bodies, the Sarcophaga carnaria 
(meat fly). ; 


The larve of Lucilia cesar and L. sericata, which belong to 
this class, produce the fly larve disease of lambs; this is 
prevalent especially in Holland and New Zealand. The larve 
of these species of flies are hatched from the eggs that have 
been deposited in the perineal region of lambs suffering from 
diarrhea. They cause violent itching, wander from here to the 
root of the tail and to the sacral region, where they riddle the 
skin and produce an inflammation which still more exhausts the 
weakened animals. According to Gilruth the larve at times 
pass through the abdominal wall into the abdominal cavity. 
The fly larva disease was observed by Gaber in Germany (Pr. 
Mt., 1877, 78, 82) and by Jordal in Norway (Norsk Vet.— 
Tidskr., 1905, 121). 

In America the larve of Lucilia macellaria establish them- 
selves on wounds, whose healing process they disturb, and even 
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wander into the nasal cavities. According to Jerwolajew (B. 
t. W., 1905, 676, Rev.) the ‘‘ Welfare fly’’ in Russia deposits its 
eggs on wounds on sheep and cattle, where the liberated larve 
destroy the tissues, and at times this destruction extends so 
deeply in the umbilical region as to produce hernia. The Sar- 
cophaga (Sareophila) magnifica s. Wohlfahrti deposits its 
larve, which are born alive, on wounds and ulcers, also in ears 
and in the vagina of female animals. In a ease observed by 
Wirth in a goat, the larve were found in a necrotic focus in 
the vagina; fever was present. In hogs the flies cause a multiple 
erythema which is similar to urticaria, but the red patches are 
not raised above the level of the skin (Lauff). 

The treatment consists in removing the larve of the flies 
with forceps, applications of 5% earbolic acid or creolin solu- 
tion, in painting with 5% carbolated oil, or in the introduction 
of creolin suppositories (creolin 1 part and cacao butter 20 
parts). The removal of flies from the stables is attempted by 
establishing conditions unfavorable to their life (sharp draughts, 
partial exclusion of daylight, fly nets, ete.), by mechanical de- 
struction of flies and their broods and by keeping off the flies 
from animals in the open (by blankets, etc., by substances hav- 
ing an objectionable smell). Mayer (Monh. 1911, XXIII, 49) 
advocates painting skin or belts, blankets and halters with laurel 
oil (pure or in ten parts of linseed oil), the effect lasting for as 
much as five days. Mayer failed to get results from potassium 
telluricum, which was recommended by Ochmann (Z. f. Vk., 1911, 
193) (for dogs 0.25 gm., asses 1.5 gm., and mules 2 gm. on two 
days in succession with the feed) ; it is said to cause a garlic-like 
odor in respiratory air, the evaporations of the skin and the 
dejecta persisting for 3 to 4 weeks. It has also been recom- 
mended to paint the walls of the stables with lime-milk contain- 
ing alum. 


The stinging fiy (Stomoxys calcitrans), belonging to the same family, 
takes up its abode in stables and may be recognized because it rests on 
the walls with the head directed downwards; it attacks the feet of horses, 
causing the animals to kick and stamp. The Haematobia species are 
much smaller and found especially out in the pastures (Haematobia 
stimulans, H. ferox, ete.) ; they disturb animals when grazing. 

The tempest fly (Hydrophobia s. Anthomyia) is a small fly which, 
on the approach of rain, flies in great numbers around the eyes and noses 
of cattle. The tsetse fly (Glossina morsitans) resides in the swampy 
regions of Africa and transmits the trypanosomes of Nagana by its bite 
(Vol. I). 


c. Bot Flies (CHstrida). These large flies pass through 
one period of their development in the bodies of animals as larvae, 
consisting of 12 segments, and here cause more or less severe 
disease, according as they localize in the cavities of the facial 
bones, in the stomach, intestines or in the subcutaneous connec- 
tive tissue. The completely developed larve leave the body of 
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the host and change in the earth to barrel-shaped pupe. The 
female of the gadfly developing from these pupz harasses the 
larger animals on warm summer days. 

The Gstrus (Hypoderma bovis) is a black fly, 13 to 14 mm. 
long, with gray head and brownish narrow wings which stand 
out from the body. It swarms at the beginning of summer and 
into the autumn, more especially from June to September, but 
produces no harassing buzzing and does not disturb the ani- 
mal, nor does it cause them to be stampeded, as many assume. 
This stampede is much rather caused by other insects, prin- 
cipally by Tabanide (Ostertag, Strose, Hoffmann). 


The development of the cstrus is not yet known in all its details, 
although many investigators have occupied themselves with its study 
(Brauer, Hinrichsen, Ruser, Koorevaar, Hoffmann, Ostertag, Jost, 
Strose). The pairing of the flies takes place on high mountain tops, 
sunny rocks, towers and other high lying places. Nothing definite is 
known of the manner in which the eggs are deposited. Since hitherto 
no eggs of the estrus have been found on the animal host, the first 
assumption would be that the female deposits her eggs on grass, and 
that later the eggs themselves or their larve are swallowed by the cattle 
when grazing (Hinrichsen). But on the other hand it may easily be 
possible that the cestrus deposits its eggs on the bodies of cattle, where 
the eggs cannot be found, being hidden in the depths of hair or because 
the larve, which are transparent and therefore not readily recognized, 
are hatched in a very short time. 

The penetration of the embryos into the bodies of cattle probably 
takes place in great part or exclusively by the digestive canal in such 
a manner that either the eggs or the larve of the fly are swallowed by 
the animal, or according to Ostertag, the larve reach the cavity of the 
mouth by active wandering. Strdse on the contrary considers it possible 
that some of the larve penetrate through the skin into the subcutis, their 
powerful chitinous mouth apparatus rendering them quite capable of 
doing this. 


For the correctness of the last named assumption it may be stated that wander- 
ing larve only rarely are found on the way between the esophagus and the sub- 
eutis, further that the youngest larve in the subcutis correspond morphologically to 
the esophageal larve and that larve are often found simultaneously under the skin 
and in the esophagus in the like stage of development. In favor of this view obser- 
vation shows further that thin-skinned young cattle more frequently carry fly bites 
than other cattle, that in man the uncovered parts of the skin mostly form the 
dwelling places of the larve, and finally that Brauer has observed the penetration 
of the larve of @stromyia satyrus into the skin of guinea pigs and rabbits. The 
circumstance that in autumn and at the beginning of winter larve have not yet 
been found under the skin might be because the discovery of the small and trans- 
parent larve in the subcutaneous cellular tissue presents insuperable difficulties. 


The wandering of the larve takes place variously according to their 
mode of penetration into the body. The swallowed larve bore through 
the mucous membrane of the esophagus and pharynx, and are found in 
great number in the submucous connective tissue of the gullet from the 
months of July to November. Thence they wander along the blood 
vessels and nerves in the direction of the spinal column, and even pass 
through the openings between the vertebrae into the spinal canal, and 
mostly remain there, in the dural fatty tissue, from the month of 
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December to March; from January to July they get into the subcu- 
taneous connective tissue, which they may do without first entering the 
spinal canal. The larve, which accidentally bore through the skin a 
short time after the eggs are deposited, penetrate into the subcutis at 
the point of their deposition without any wandering about. After two 
moultings and therefore three stages of development have been gone 
through, they emerge from the swellings which they have produced, 
become pup in the ground in the course of 12 to 36 hours, and the 
fully developed insect appears after about 30 days. 


Experiments of transmission with cstrus larve have been carried out chiefly 
by Koorevaar, who placed larve obtained from the spinal canal of slaughtered 
cattle under the skin of a dog and a goat. In 14 days the dog was killed, and all 
the larve introduced were found to be alive, some in the subcutaneous connective 
tissue, some between the muscles, in the abdominal cavity, in the wall of the pharynx, 
outside of the trachea, and in the fatty tissue of the vertebral canal. In a goat 
swellings were visible in the subcutis after 12 days. Similar experiments by Ruser 
and Jost with esophageal larve were negative, but in two experiments by Strdése 
on a calf the results were positive; the introduced esophageal larve became quite 
mature in 3 to 10 weeks and were found in the subcutaneous tissue. 


The occurrence of the estrus fly is limited to certain locali- 
ties. Usually one finds the fly from Scandinavia to Southern 
Kurope; further it is prevalent over Asia, 
Africa, North America and Australia 
(Strose). But the local prevalence of the 
cestrus depends essentially on external cir- 
eumstances. Thus the fly plague is ob- 
served exclusively in those regions where 
2 as the cattle are out day and night from the 

Pade , beginning of spring on, or are driven there 
pM Pee oF oe in the morning hours. On the contrary, 
left from the back (con- those regions remain free from the pest 
ete mer: ps a where no pasturing is done or where the 

Natural size. grazing only begins in autumn, or where 

the cattle are driven out to pasture only in 
the midday hours (as in many localities of South Germany). 
Factors that are as yet unknown, perhaps climatic or certain 
conditions of soil also appear to be of influence, for only in this 
manner can the observation be explained that certain neighbor- 
hoods are avoided by the flies, although imported cattle infested 
with cestrus swellings remain on the pastures during the whole 
summer. On the other hand, the spread of the fly by cattle with 
cestrus swellings cannot be denied in all cases (Strose). 


In Germany warbles are most frequently met with in Eastern Prussia, in some 
districts of Western Prussia and in the province of Posen, in a considerable part of 
Pomerania, Brandenburg and Altmark, in the greater part of Schleswig-Holstein, 
in the whole of East Friesland, Oldenburg, in several districts of Westphalia and 
of the Rhine country. 


The cstrus larve living in the subcutaneous connective 
tissue produce nodules which may become as large as walnuts 
and in which they lie imbedded in pus. In the skin the swelling 
gradually increases in size and shows an opening which is at 
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first about the size of a pin’s head, but later on 4 to 7mm. broad 
and circular. This is produced by the boring movements of the 
larva, which in its second stage of evolution is already provided 
with a breathing apparatus, and on that account requires air. 
From the opening at first a sero-purulent secretion issues, which 
mats the hair in the neighborhood. At a later stage the black- 
looking hind end of the larva is close beneath the opening and 
the larva itself may be expressed from the swelling. It is 22 
to 27 mm. long, up to 15 mm. thick and according to its develop- 
ment white, gray, or grayish black. The formation of the swell- 
ings begins at times as early as in the month of January, gen- 
erally, however, in the months of February and March, and 
exceptionally later. They disappear a few weeks after the 
emerging of the larve, from the end of April to the beginning 
of June, and leave no trace behind them. Isolated warbles ean, 
however, be noticed in the month of July in any neighborhood 


Fig. 207. Bites of estrus in the loin region of an ox. 


where pasturing begins late. Now and then the larve die under 
the skin, or after the exit of the larva the cavity of the nodule 
is filled with granulation tissue in which lime salts may be de- 
posited, and in this way hard nodes persist in the skin (Cas- 
parini). 

The exit of the larve mostly occurs in the early morning 
hours but also at night, and more rarely at midday and in the 
afternoon. The assertion of some authors that the exit of the 
larve occurs exclusively in the early hours of the morning 1s, 
according to Strose, not true in all cases. This peculiar be- 
havior of the larve is apparently due to the fact that strong 
pressure is exerted on the warbles on lying down and getting 
up, and subsequent stretching of the muscular tissue on the 
back of the cattle (Strose). 


The larve of other estrus flies cause lumps similar to those of the 
Hypoderma bovis. Thus in cattle, especially in South Russia, on the 
Vol. 2—68 ; 
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Balkan peninsula, in Italy and in Norway, are found the larve of 
Hypoderma lineata. The warble fly of Australia also presumably belongs 
here. The larve of H. actaeon live under the skin in red deer, those of 
Hypoderma diana in the roebuck. On the other hand one finds the 
larvee of Hypoderma bovis also in warbles of horses and asses. Rips saw 
warbles, usually along the back, in about 20% of the animals of a large 
transport of horses; they were found only on damp parts at certain 
places of the skin. The animals often stretched themselves, they had 
a cramped gait and edematous swelling of the anterior limbs on account 
of simultaneous serous inflammation of the connective tissue under the 
shoulder blade. 


In man warbles occur under the skin, especially in Central America, Mexico, 
and in a large portion of South Africa, only exceptionally in Europe, more par- 
ticularly in Scandinavia. They belong to the hypoderma species which are parasiti¢ 
in animals, and are chiefly found on uncovered parts of the body, 


The importance of warbles depends wholly upon their num- 
ber. They generally exercise no prejudicial effect on the state 
of health of the animal, but if present in great numbers (50 
to 120) they cause emaciation and a diminution in the ability 
to work and in the milk supply. Some young cattle even die or 
become affected with extensive skin edema. A much greater 
importance attaches to the larve in every case through the 
depreciation of theeskin and the flesh, since the skin of the in- 
fested animals is either perforated or, after the exit of the 
larve, it contains little cicatrices, and thus its value will be 
diminished in proportion to the holes or scars, the more so as 
these changes are mostly met with in the most valuable part of 
the skin, namely that of the back, loins and croup. 


The injury caused through the depreciation of the skin and flesh is calculated 
in Germany to be at least $1,500,000 to $2,000,000 annually, in England up to 
$40,000,000 (Ostertag, Strése), and in Ireland up to $2,500,000 (Miiller). The 
lessened value of the skin of each head of cattle affected with warbles is put 
by Strése as at least $1 to $1.50. The diminished value of the flesh of a beef is 
calculated by Kiilman at $7.50 to $10.00. -In Australia also the larve seem to 
occasion considerable injury, and there the disease is notifiable. 


With reference to the considerable economic injury the 
extermination of warble flies deserves full consideration. In 
neighborhoods where driving the cattle to pasture cannot be 
avoided, especially in the morning hours, the warble plague 
may be combated by a systematic destruction of the maggots. 
This prophylactic measure must, however, evidently be carried 
out by concerted efforts in affected regions. Oedegard was suc- 
cessful by repeated spongings of the skin with a strong solution 
of common salt before the cattle were let out to pasture. 


The right time for commencing the destruction of the larve is from the end 
of April to the beginning of May, shortly before pasturing begins. At this time 
the larve are not so far developed that they can crawl out from the swellings, 
but most warble lumps already have an opening through which the larve may 
be removed. The procedure in getting rid of the larve is as follows: If the 
pressing out of the larve with the fingers cannot be accomplished, then they must 
be pulled out with small, narrow forceps, or one punctures the end of the larva 
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lying near the hole with a crochet needle, whereupon the contents of the body of 
the larva flows out, and the swelling may be evacuated by strong pressure with the 
fingers. Larve which cannot be removed even then may be left in the lumps where 
they die and gradually suppurate out without usually disturbing the general health 
of the animal. Exceptionally, however, a phlegmonous inflammation may develop 
here, or more frequently a nettlerash arises some hours after the evacuation of 
the warble lump. For the purpose of puncturing and pulling out the larva one 
may employ a needle supplied with a small barb (after the nature of the crochet 
needle). The dilatation of the opening of the warble lump with a knife should 
only be undertaken by a veterinary surgeon. The last named procedure has now 
and then been followed by very distressing phlegmons (Schmidt). During pasturing, 
up to about July 1 the animals should be examined about every 14 days for newly 
arising warble lumps, and any larve present must be removed at the same time. 
The removal of the larve is done in the stable or yard if possible. 

Closing of the openings of the swellings with heavy oil or tar and the use 
of ointments only kill a part of the larve; the procedure is therefore not suitable 
for combatting the pests. But the effect of removing the larve is supported by 
suitable care of birds which destroy the larve and the warble flies; such birds are 
the starling, jackdaw, hoopoo, thrush, red-start, wagtail and titmouse (Strése). 

In Denmark some communities engage persons specially for the purpose of 
removing the larve. These examine the herds in their care from 4 to 6 times in 
spring and early summer, and if warbles are present destroy the larve with small 
steel pincers. In Germany the procedure is also customary in various parts of the 
country and in the Grand Duchy of Oldenburg the intention is to enforce its practice 
by law. 


The larve of other bot flies reside within the body, for instance the 
larve of Cistrus ovis in sheep in the cavities of the facial bones (see 
page 23), the larve of Gastrophilus equi, especially in the stomach 
of the horse (see page 485), the larve of Gastrophilus pecorum, G. 
hemorrhoidalis and of G. nasalis, also in the stomach or duodenum of 
the horse (the larve of G. pecorum also in cattle), (see page 485). The 
flies annoy the large domestic animals only when laying their eggs. 

According to Railliet the larve of Ochromyia anthropophaga live 
under the skin of the dog, and cause lentil-sized and painful nodules on 
the tail, on the ears and the feet. 


Nodes similar to those of bot flies are caused in domestic mammalia by 
Dermatobia cyaniventris in central America. 


Literature. Jost, Hypoderma bovis, Diss. Liepzig, 1907 (Lit.).—Ostertag, 
Z. f. Fihg., 1906, XVI, 407.—Rips, Z. f. Vk., 1909, 138.—Stroése, Arb. d. G.-A., 
1910, XXXIV, 41 (Lit.)—Villemoes, Z. f. Flhyg., 1906, XIV, 226.—Drouin, Rev. 
gén., 1912, XIX, 557.—Krause, D. t. W., 1912, 156.—Martin, Rev. vét., 1912, 457. 


(c) Pupipara. The Hippobosca equina occurs frequently, 
and is a brown fly 8 mm. long, with yellow head, three yellow 
points on the breast, and longish rounded wings. It annoys 
horses in summer, and exceptionally also cattle and dogs, by 
settling in the region of the rectum and vagina, as well as on 
the thin skin on the inner surface of the thighs. 

To this class also belongs the Melophagus ovinus (sheep 
tick, sheep louse fly), a wingless insect similar to a louse, that 
lives between the wool, nourishing itself on the sweat, on the 
wool fibers, and the blood of its host, and molesting the animal 
by causing itching. The sheep tick harbors in its body the 
Critidia melophagea, a protozoon similar to the trypanosome, 
which has been discovered in the Patnological Anatomical In- 
stitute in Budapest, but its transition into the blood of the ant. 
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mal host has not been observed. To get rid of melophagi the 
same procedure should be adopted as with lice, namely dipping 
in tobacco decoction, decoction of walnut leaves in vinegar, solu- 
tions of assafetida (2:100) or the use of weak creolin solutions. 
Friedberger & Frohner recommended applications of gray mer- 
cury ointment (3 to 4 gm.) along the back and below the neck. 
Shearing also helps materially in getting rid of the parasite. 
The purification of the stables and subsequent whitewashing 
with chloride of lime are essential; crevices in the walls espe- 
cially should be thoroughly cleansed and filled up. 


C. Fleas. Aphaniptera. 


Fleas occur on dogs, cats and rabbits, also on chickens and 
pigeons, and the flea which is parasitic on man, Puplex irritans, 
may infest the bodies of the domestic animals. The fleas may 
also reside outside the animal body, especially in the dust 
and clefts of the ground, settle on young and feeble animals, 
not rarely in very large numbers and cause intense itching 
which may lead to the development of severe dermatitis. 

Their removal is best effected by diligent care of the skin 
and by occasional baths. In severe cases the same treatment is. 
indicated as with lice (see page 1072). 3 

In America and Africa there lives a far more dangerous 
flea, viz., Pulex s. Sarcopsylla penetrans, which by its bite may 
eause violent inflammation with subsequent ulceration and 
necrosis of the skin in men and animals. In birds, Sarcopsylla 
gallinacea is found. For the eradication of these parasites, 
Wolffhtgel recommends tobacco-dips, mange-dips and inunc- 
tions with fats, also operative removal of the parasites; hogs 
which are infested severely must be killed. 


Literature. Wolffhigel, Z. f. Infkrh., 1910, VIII, 218 (with full lit.). 


D. Hymenoptera. (Hautflugler.) 


(a) Bee (Apis mellifica). In the neighborhood of bee- 
hives animals are at times attacked by bees when these are 
swarming, and they may cause death by their stings. At the 
points of the stings the skin or mucous membrane swells, and 
dyspnea may occur owing to the swelling of the nasal mucosa 
and also symptoms of collapse, diarrhea, further hemoglobi- 
nemia and jaundice (Albrecht). 

Literature. Albrecht, W. f. Tk., 1892, 241.—Fiinfstiick, S. B., 1885, 75.— 


Ganter, B. Mt., 1905, 10.—Hable, 0. Vj., 1892, N. F. IV, 96.—Jagnow, Z. f. Vk., 
1898, 22. 


(b) Bumble-bee (Bombus terrestris). This at times at- 
tacks horses and cattle if the nests of the insects are rooted up 
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by the plough (Bissauge). The symptoms are similar to those 
of bee stings (B. Kovacs saw symptoms similar to those of | 
hydrophobia in a dog [Vet., 1895, 361]). 


25. Parasitic Thread Worms in the Skin. 


The thread worms which are parasitic in the skin and sub- 
cutaneous connective tissue of mammalia belong to the family 
of Fularia. Of this class the following varieties are known: 

1, Filaria hemorrhagica. A fine, thread-like worm which 
shows transverse striz on its white body, while its head end is 
covered with a round papilla-like prominence; the male 28 mm., 
the female 40 to 70 mm. long. The course of evolution is un- 
known. 

In its mature state the parasite lodges in the subcutaneous 
and intermuscular connective tissue of horses of oriental de- 
scent (Hungarian, Russian, Tartaric) and causes frequent 
cutaneous hemorrhages in spring and summer, the socalled 
summer hemorrhage (Drouilly, Trasbot, Mégnin, v. Ratz and 
others). 

The exuding blood lifts the skin or the epidermis in the 
form of a lentil or hazelnut-sized nodule, which bursts in 1 to 2 
hours, whereupon blood exudes for a time from the fine open- 
ing thus formed; after a while, however, the bleeding ceases and 
the sight wound heals. The nodules form as a rule in great 
number and close together, but only in the warm time of the 
year. The disease may recur annually in the same horse for 
3 or 4 years, but afterwards disappears completely. 

Unless severe anemia is caused through the hemorrhage 
(Brunewie, Liautard), the health of the animals is not affected. 
The complaint is chiefly annoying, because the exuding blood 
soils the skin and harness. The treatment consequently con- 
sists only in frequent washing and cleaning of the skin, and 
besides it appears advisable to protect the bleeding region from 
ehafing by the harness wherever possible. 


Literature. Condamine & Drouilly, Rec., 1878, 1144.—Railliet, Zool. méd., 
1895, 507.—Railliet & Moussu, C. R., 1892, 545.—v. Ratz, Vet., 1898, 393. 


2. Filaria irritans. The silver white cylindrical larva, 2 
to 3 mm. long, of an hitherto unknown thread worm (Rivolta, 
Laulanié). According to Roger it may be the larva of Oxyuris 
equi (see page 520). It resides in the subcutaneous connective 
tissue of horses and causes a skin disease described by the name 
of dermatitis granulosa s. pruriginosa s. verminosa (‘‘Summer 
sores’? [French]). These are noticed exclusively in horses 
in the summer, and manifest themselves by the formation of 
little nodules in the skin, where it comes in contact with the 
harness, and on the legs, also not infrequently on other 
parts of the body, and even in the conjunctiva of the eyes 
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(Quéraud);..from these nodules ulcers arise, the walls and 
edges of which are covered with brownish red granulations. 
Between these, millet-sized to hempseed-sized, yellow, cheesy 
or calcified foci may be found, each one of which harbors the 
filarial larva, the white color of which forms a distinct contrast. 

The granulating ulcers show a great tendency to further 
spread and obstinately resist every treatment; this is due in 
part to the continued rubbing from intense itching. The ulcers 
generally heal towards the end of the summer, but recur in the 
following years when the warm weather comes. 

A similar complaint (socalled caloris), was observed by 
Schindelka in military horses in Hungary, particularly in the 
neighborhood of Kecskemet and Debreczen. Gero & Moharos 
have recently described it under the name of ‘‘calore sores.”’ 
The last named disease, which appears chiefly to attack stud 
horses, begins with the appearance of circular swellings, chiefly 
on the body, but now and then also on the limbs, from the sur- 
face of which a sticky fluid exudes. This dries, becomes parch- 
ment-like and is cast off after 6 to 8 days, whereupon malignant 
and gradually increasing ulcers form. The process only rarely 
extends deeply and then may lead to septic infection and death. 
With the onset of cold weather ulcers which have previously 
resisted all treatment heal spontaneously. (Two cases of this 
disease have been observed by Marek, but no parasites could 
be detected in the ulcers, which already commenced to heal.) 

For treatment Rey recommends applications of sulphide 
of arsenic in a thin layer, whereupon a dry scab, about 1 cm. 
thick, forms on the surface, which falls off after 8 to 10 days 
and healing then generally occurs in a short time. Blaise 
treats the granulating surface with ether, chloroform or iodo- 
form at intervals of 1 to 2 days, and by this procedure produced 
a cure within a fortnight. Vanuta recommends the use of the 
red-hot iron, while Darrou saw favorable results from the in- 
jection of a 2% sterile solution of potassium permanganate at 
several places in the region of the wounds (1.0 ce. in 4 or 5 
places). Liénaux employed an arsenic paste (acid. arsenic., 
pulv. sabine aa, gummi arab. aqua dest. q. s.). Quéraud found 
painting with picric acid solution, and also (in the treatment of 
conjunctival ulcers) copper sulphate very effective. In the so- 
called calore sores, in the cases of the authors, a mixture of 
1% picric acid solution and glycerine has answered well.. Csonka 
had good results with the actual cautery and with applications 
of formalin and of sulphate of copper, if the animals were kept 
from gnawing or rubbing the sore spots. 

Literature. De Doés, Holl Z. f. Niederl. Indien, 1906, 303.—Ger6é & Moharos, 
A. L., 1906, 493.—Huguier, Bull., 1904, 469.—Liénaux, Ann., 1907, 137.—Quéraud, 


J. vét., 1907, 621.—Roger, Rev. vét., 1907, 6 (Lit.).—Schindler, 6. M., 1903, 49.— 
Csonka, A. L. 1912, 1. 


As Dermatosis aestivalis buccarum, Ablaire describes a peculiar skin 
disease of the horse which occurs very frequently in the valley of the 
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Meuse but is also known in Saumur and Algeria, and also in Africa 
under the name of ‘‘eczéma zébré.’’ After a transitory edematous 
swelling has developed, the hair of the submaxillary region becomes 
bristly and matted by dried droplets of serum. Soon the hair falls out, 
and narrow whitish stripes arise on the skin running in bow shape, 
and covered with scales; they itch intensely, and change into ‘‘summer 
sores’’ as a result of rubbing. Disinfectant fomentations and applica- 
tions of zine oxide and camphor ointment proved effective. 

While Ablaire assumes nocturnal parasites as a cause of the disease, 
Langiny believes it to be due to fly stings; Diudonné, Cadiot & Railliet 
refer it to the presence of cstrus larve. (The creeping about of the 
larve of Gastrophilus nasalis was noticed in the skin of man in Russia.) 
Nicolas & Cazenave, however, consider the complaint to be a superficial 
inflammation cf the lymphatic vessels in the skin which progresses 
eentrally, yet Petit saw no signs of a lymphangitis in such cases under 
the microscope. Ablaire, Bull., 1905, 538.—Langiny, Bull., 1908, 279.— 
Nicolas & Cazenave, ibid., 1908, 287. 


3. Filaria immitis. The embryos of this worm live in the 
blood of dogs (see Vol. I), while the sexually mature worm 
occurs in the right half of the heart and in the blood vessels, also 
in the subcutaneous and intermuscular connective tissue, and 
either free or enclosed in cysts which one can feel under the skin 
(v. Ratz found them in great number in the subcutaneous and 
intermuscular connective tissue of three young Italian grey- 
hounds). 

4. Filaria bancrofti. This thin worm which may attain a 
length of 50 em. lives in tropical regions under the skin of man 
in the lymph vessels, and causes a very great thickening of the 
legs (elephantiasis Arabum), while its embryos circulate in the 
blood in large number. Its larve live in crustacee of fresh 
water (Cyclops), they are taken up with these in the drinking 
water, and are set free in the stomach after digestion of the 
erustacee. In the same regions the worm is also encountered 
under the skin of cattle, horses and dogs, and several worms 
may frequently be met with at the same time (Piot, Railliet). 


Rivolta, later Siedamgrotzky, Schneider and Kitinnemann each found 
in a case of circumscribed inflammation of the skin of a dog a lively 
moving thread-like worm in the contents of pustules examined under the 
microscope, which probably belong to the Anguillulides and had gained 
access to the skin of the animal while lying on infested places. 

In deer Kless found the Filaria flexuosa (Fil. terebra) which gives 
rise to the formation of nodules in the subeutaneous connective tissue ; 
isolated nodules of this kind were visible on the skin as bluish and 
white elevations. 


Literature. Cinotti, N. Erc., 1906, 466.—Kless, Z. f. Flhyg., 1908, XVII, 
116.—Kiinnemann, D. t. W., 1905, 269.—Schneider, O. M., 1894, 337.—Siedam- 
grotzky, S. B., 1883, 19—Horne, Norsk. vét., Tidsskr., 1909, XXI, 179.—Neumann, 
Rev. vét., 1911, 76. 
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